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AN INQUIRY INTO INTERACTIVE ELEMENTS IN THINKING
IN THE VISUAL ARTS AND SCIENCE:
A Pedagogical Experience
Andree Beaulieu-Green
Submitted to the Department of Architecture on March 15, 1978 in
partial fulfillment of the requirements for the degree of
Doctor of Philosophy.
This inquiry is an attempt to provide a practical answer to the
"Report of the Committee for the Study of the Visual Arts at the
Massachusetts Institute of Technology's" central question: "Can
the arts bring to education something more than refined accomp-
lishments?" The question itself begs for a redefinition of art
per se, and consequently asks if the arts so redefined can play
an active role in education. Therefore, the main focus of this
inquiry will be on these two inter-related problems: a redefini-
tion of the visual arts in education, and the value of the visual
arts in general higher education.
The redefinition of art which is proposed is its reunification
with active fields of learning such as the sciences, as opposed
to its present links with reflective fields such as education,
psychology, sociology, aesthetics, etc. Practical attempts at
such reunification are described through teaching activities.
Three groups were involved: fine arts majors at the Universite du
Quebec in Montreal, Winter 1974; science majors at the Massachu-
setts Institute of Technology; and education graduates at Lesley
College, Cambridge, Massachusetts, Spring 1976. Pictorial evi-
dence of students' work as well as extracts from their diaries
offer other insights into the learning process involved.
The conclusion which has been reached is one of a beginning. It
is hoped that these demonstrations will give substance to the
elaboration of principles from which artists will divine the worth
of the application of scientific principles to visual thinking; and
scientists will see the worth of applying the practice of visual
arts to the learning and understanding of scientific thought.
As this inquiry was written with educators in fields other than
the visual arts in mind, a concise history of art education, a
brief outline of "Child Art" theory, as well as the history of the
Bauhaus were included for better understanding of the present
state of art in education.
N.B. Due to thesis technical requirements, colored slides of
students' work had to be reproduced in black and white, thus
losing, in many cases, much of their clarity.
Thesis supervisor
Professor Seymour A. Papert
Department of Mathematics
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INTRODUCTION
Art education, as we know it today, is a rather new field. In
fact, it was only in the 1940's, after the well-known English
art educator Marion Richardson had staged the first "Child Art"
exhibition in London, that educators began to realize the values
of an artistic education. At that time, the "art" generally
taught in public schools was a mere training in drawing skills
through copying and exact rendering of geometrical volumes.
However, as early as 1886, the teacher Ebenezer Cooke, collabora-
ting with the leading English psychologist James Sully, had
begun to study the significance of the drawings children did
spontaneously, outside of schools. In 1895, Sully published his
"Studies in Childhood" , where, for the first time, evolutionary
stages of intellectual development were distinguished and analyzed.
Sully was probably the first psychologist to use the word "schema"
to describe the initial graphic attempts of children to represent
the human figure. By classifying into sequential stages the
spontaneous evolutionary changes in children's graphic schemas,
he elaborated the first developmental theory of intellectual
growth where stages are distinguished, and therefore norms are
established.
As reported by Herbert Read in Education Through Art, "Sully
confined himself to delineations of the human figure and of
animals, especially the horse, and with a few exceptions, he did
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not go outside the age-range from two or three to about six." 2
Sully's studies were further developed by a number of psycholo-
gists and particularly by the Austrian Vitter Loenfeld4
Lowenfeld, drawing from the studies of his predecessors and from
his own investigations while working in the Department of Art
Education at Pennsylvania State University, published in 1947 his
famous Creative and Mental Growth3 which is still today the lead-
ing authorityaon the evolutionary and developmental stages of
children's graphic, expression.
It is therefore important to remember that, when art education
entered publich schools, it not only had to find its place within
an already defined and organized curriculum, but also, and maybe
more importantly, it had a theory to support it, a developmental
theory which attempts to correspond physical, intellectual, emo-
tional, perceptual, and social growth.
In 1963, this situation prompted Irving Kaufman to say that art
education is in a "limbo of uncertainty looking at directions
from other disciplines instead of searching for its own directions."4
In the same vein, Kenneth Lansing in his editorial to a 1963 edition
of Studies in Art Education says that, because art educators have
not begun tackling fundamental problems, professional meetings
in art education resemble "gigantic treadmills and we go on and
off each year in exactly the same place." 5
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In 1967, Ian Thomas, in Perception, the journal of the British
Columbia Art Teacher's Association, is quite vehement when he
states that:
The art educator has allowed his territory to
become a No-man's Land and the property of any
predator with a theory Lo expound. Having no
well-ground theory himself and no definite
direction, the art educator has become a para-
site feeding off the predators. At the
moment, the predators fall into two major
groups - the psychologists and the "aesthe-
ticians" . . . The art teacher himself is
chiefly responsible for this state of
affairs; for rather than establish his own
direction, he has too easily accepted the
direction of others. The predators, be they
psychologists, aestheticians or whatever,
serve a useful function in pointing to the
importance of certain aspects of art edu-
cation but it is up to the art teacher to
reclaim his property and establish his own
identity rather than ride uneasily upon the
back of others. 6
Likewise, when art education entered colleges and universities
as a specialized field of studies, its pattern of insertion
followed established requirements, especially those of the de-
partments of education, psychology and social sciences.
In 1976, George W. Hardiman and Theodore Zernich, editors of the
Review of Research in Visual and Environmental Education, after
an appraisal of the research done in art education could write:
A close inspection of the quantitatively
oriented research done in art education
reveals a body of information that is loosely
structured around theoretical controversies
that proliferate the domains of anthropology,
education, psychology and sociology.
In fact, if one were to eliminate all research
in art education which has been done during
the past decade, the practice of teaching art
-9-
in the elementary and second ry schools
would be largely unaffected.
From this, one is brought to conclude that art education today is
still deeply rooted, as it was at the time of its inception, in
two major fields: psychology and education, with a recent branchr'
ing into social sciences; and that these roots are presently being
more and more questioned as to their propriety for artistic edu-
cation which is, basically, the primary role of the art teacher.
Some would claim that these are mainly "growing pains",
those of a discipline into being. I am personally inclined to
believe that they are indeed "growing pains", but not of the
kind that passes with age. They are the growing pains of an ex-
perimental, of a present-future discipline which has been, by
historical accidents, linked with reflective, or philosophical
sciences such as psychology and education. They are the pains of
a grown-up who still finds himself confined to the play-pen. Or,
to use another metaphor, art education is caught in a rotary where
all roads lead to seondary roads.
From this general evaluation, one must not conclude that no new
directions have been shown in the past, and that new directions
are not today being explored by individuals or groups. To the
contrary, we will see in the section "Bauhaus", how Gropius,
Kandinsky, Klee, Albers, and Moholy-Nagy have, as early as 1919,
effected profound changes in all aspects of the teaching of art,
and consequently of the role of art in society and education.
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Unfortunately, as the history of education shows, the thoughts
and practices of such individuals tend to die with them, or
later drown in the anonymous sea of institutionalized education.
So, the question of art education within general education, and
particularly higher education, which is the major focus of this
inquiry, cannot be satisfactorily answered without first looking
at education in general. This double situation adds particularity
to its complexity. The arts, being in their essence revolutionary;
normalized education being, in general conservative; the meeting
of these two opposite movements cannot help but flow in a sort of
whirlpool. It is into this whirlpool that the first part of this
inquiry - "Today like Yesterday" - plunges. If it appears to be a
juxtaposition of fragments of the history of education, fragments
of research in art education to which are inserted my thoughts,
feelings and experiences as an art teacher, all exposed in a more
global and general view than one would expect; if it also appears
at times to be negative, even polemical, I hope that the reader
will translate this as my own attempts at understanding the
present whirlpool of art, education, and society, while searching
at the same time for more appropriate directions.
In the second chapter - "Today for Today"- I will try to show that
the major problem facing art education today as I have come to
understand it, stems from its isolation from "active" fields of
learning, particularly those of the sciences. Its historical,
and still prevalent, links with "reflective" fields; e.g. psy-
chology and education, have pushed art into a passive role, contrary
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to its nature which is primarily an active and powerful element
of change.
Drawing from the works of art majors at the Universit6 du Quebec
in Montreal and from education graduates at Lesley College, I
will demonstrate my attempts at reuniting art with science and
science with art through teaching. It is hoped that these demon-
strations, reported in pictorial evidence and words, will bring
some insights into the complementarity of art and science - show
how their interaction can benefit learning and understanding for
those engaged in these fields, as well as benefit this other large
majority who yearnis and deserves to understand the forces which
drive their lives.
Chapter III, "Trans-Today" is a conclusion which is in itself a
beginning. At this early stage of attempts at understanding art,
education, and society; at understanding the present, the only
conclusion which can be drawn is one of hope. It is hoped that
my "non-scientist" and "non-artist" colleagues will see that we
are not alien from one another and that our collaboration is not
only feasible, but imperative if we want to overcome the ever-
growing new "analphab6tisme" in the arts and the sciences.
He who has science and art has religion.
He who has neither needs religion.
Goethe
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CHAPTER I
TODAY LIKE YESTERDAY
Reasons and Sources for the Inquiry
There is general theoretical agreement on the best kind of edu-
cation for today's citizen. The need for both a general (liberal)
and specialized (professional) education is widely acknowledged.
In most educational institutions, the humanities and the sciences
are part of every curriculum.
The humanities teacher and the science teacher claim to recognize
the importance of each other's field. Each one refers to his
own discipline to infer, besides its specific content, such
thinking qualities as logic in mathematics, creativity in the arts,
and social values in the humanities, such qualities seen as comple-
mentary and important for the education of any and every specialist.
But it is when this common understanding has to be worked out into
a practical format, a regular program, a curriculum, that this
general agreement is shattered and strong oppositions arise. Each
one has proven the importance of his own field, while at the same
time acknowledging the importance of the other's, but no one is
ready or willing to relinquish too much to the other, as can be
observed in most programmes and curricula. To every science core
curriculum a few humanity courses have been added, and likewise
in the humanity curriculum, a few science courses have been added.
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Does this juxtaposition of science and humanities allow science
to play an important part in the humanities? Are the humanities
playing an important part in the sciences? I do not think so.
Would an increase of humanity courses to the science curriculum,
and more science courses to the humanities solve the problem?
I do not think so. I do not think so because both the sciences
and the humanities have turned in upon themselves, are isolated
and fragmented within themselves, have become their own purpose.
For example, I do not think that a whole semester on the life of
Picasso, or a whole semester of life drawing would enable the art
student to understand what art is as a personal and social activity,
or what drawing is as a means for visual perception and visual
literacy. Nor would such courses enable that student to genuinely
be able to participate with the visual scene of his own community.
The same is true for scientific subjects, where specialized fields
are taught with no relevance to the interest or the understanding
of the non-scientist. Such courses offer drops of knowledge which
are detached from the experience of the student.
One of today's major teaching dilemmas stems from the concept that
education must be both general and specific. This is in itself a
source of conflicts. What humanity? What science? How many
humanity courses? How many science courses? Presently solved
through "course distribution", this adding and subtracting compro-
mise hasn't, as hoped for, integrated liberal education to its
professional counterpart.
Underlying the discussion of liberal education versus professional
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education are such questions as: What is Man? What are the
best ways to mold Him into a useful element for society?
This problem is as old as education itself. It puzzled Aristotle
twenty-three centuries ago:
Consideration must be given to the question,
what constitutes education and what is the
proper way to be educated. At present there
are differences of opinion as to the proper
tasks to be set; for all people do not agree
as to the things that the young ought to learn,
either with a view to virtue or with a view
to the best life, nor is it clear whether their
studies should be regulated more with regard
to the intellect or with regard to character.
And confusing questions arise out of the edu-
cation that actually prevails, and it is not
at all clear whether the pupils should prac-
tice pursuits that are practically useful,
or morally edifying, or higher accomplishments -
for all these views have won the support of
some judges. 8
Aristotle's fundamental question "what constitutes education and
what is the proper way to be educated?" will always be present.
The question was posed at the time of pre-industrial society,
when the purpose of education seemed well-defined: to serve the
restricted clientele of the few who were destined by birth for
services in the highest affairs of the state. It is still being
posed today in our post-industrial society, when schooling is not
only open to all, but has been made compulsory until age 16, re-
gardless of one's social status.
So, maybe no more today than yesterday, and probably never will a
satisfying universal answer be found to Aristotle's fundamental
question. And yet, it will surface from time to time, as it has
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done through the ages, begging, as it does today, for meaningful
answers.
It was the same Aristotle who added: "The citizen should be molded
to suit the form of government under which he lives . . . if the
laws are democratic, democratically, or oligarchically, if the
laws are oligarchical", thus harrowing the field of "what consti-
tutes education and what is the proper way to be educated". Edu-
cation was a terrible evil for Voltaire: "On a besoin de labour-
eurs et non de clercs tonsurhs". In Nazi Germany, education was
geared for the goals of the "New Germany".
In 1957, the Russian Sputnik brought the preeminence of science
education in America. Education then became a question of survival,
and, as such, became as much a part of the state as the Army, Navy,
or the Air Force.
So, in spite of the many educational philosophies, from those of
Aristotle to Illich, and in spite of the many surveys of peda-
gogical experiences which comprise the history of education, and
in spite of the many changes in content, organization and practice
which are taking place today, institutionalized education has re-
mained substantially the same as it was twenty-three centuries ago:
a mold to the service of the state.
This "molding" principle in education was seen by Bertrand Russell
as the highest treason of the child: "What is considered in edu-
cation is hardly ever the boy or girl, the young man or young woman,
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but always, in some form, the maintenance of the existing order .
Hardly anything is done to foster the inward growth of mind and
spirit".9
By opposition to the specific and practical training of vocational
and practical schools, liberal education claims to "foster the
inward growth of mind and spirit". Yet it is geared to the same
molding principle although its case is harder to detect.
While professional education provides the necessary skills for
immediate use, liberal education provides the skills for reflective
verbalization of cumulative, selected past knowledge. When re-
stricted to these aims, as they generally are, professional edu-
cation can lead to mechanical performance, while liberal education
can lead to paralyzing worship of the past, or, as the 160's have
shown us, to antisocial directions in the sense of complete with-
drawal.
The dropouts of the '60's left the producing activity of the pro-
fessional mold, changed the passive mold of liberal education into
active religion and art, shaping themselves in a mold they wanted
different, but which has proved itself to be still attached to
the existing order in being its contradiction.
The return to basic technology of farming and building, the use
of all forms of arts and crafts were their way of acting out the
contradictions and controversies of education and society. They
linked philosophy, art, and technology in their daily living, thus
enacting an integrated form of liberal and professional education.
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If, fifteen years later, this "new" way of life has lost its
original drive, its basic philosophy remains alive in a large
number of people of all ages, and from all walks of life.
So, maybe we are now in the process of finding a timely answer to
Aristotle's question. If then, "it was not at all clear whether
pupils should practice pursuits that are practically useful, or
morally edifying, or higher accomplishments", I feel that the "or"
of yesterday is replaced by the "and" of today. The useful sciences
are searching for a moral in their higher accomplishments; the
moral arts are searching for usefulness.
It is in this favorable climate that I will try to make a plea
for the insertion of practical work in the visual arts within
general education as an element of answer to the educational
missing link between liberal and professional education.
In order to better understand the nature of the missing link,
we will see how, historically, in education, the Arts encountered
Science, how organized education has affected both the Arts and
the Sciences, specifically the visual arts which is the main
focus of this inquiry.
The Encounter of the Arts and the Sciences
In order to understand the present state of the Arts and of the
Sciences in the field of education, it is necessary to make a
brief survey of the changes which have taken place within our
-18-
educational institutions. Before looking at the modern form of
institutionalized education, let us try to imagine how, at the
very beginning, Man first conquered and modeled knowledge.
Let us imagine the following scene. The Nomadic Man walks along
the river which gives him food and water. To quench his thirst,
he shapes his hand in the form of a cup and brings water to his
lips. The concept of a container is born. Playing with the soil,
he notices that clay is pleasant to touch, is easy to shape, and
keeps its shape when dried. He could MAKE a container.
The making of the clay container is linked to observation, manipu-
lation, and to the intuitive play suggested by the material. Man
discovered clay when he could differentiate it from other kinds of
soils, when he experimented with its texture and its plasticity,
when he observed the changes under heat. But only when he started
using it for a definite purpose, when he put it to test, did he
become fully aware of its possibilities and of its limitations.
Knowledge and utilization interacting - one feeding the other in
a reciprocal play. Man's curiosity made him experiment with a
soil that looked different; his desire for comfort induced him to
create an extension of his hands and movements to bring Nature to
him. My bathtub is a lake, my shower a cloud. I can modernize
them, they will always remain a lake and a cloud adapted by Man
to ease his life and fulfill his need for leisure. The acquisition
of knowledge and the development of abilities were then closely
linked with Man's well-being.
Current educational systems are not based on the needs and desires
of modern Man, but are rather a construction of historical compro-
mises made to suit the needs of enterprises for the Tool/Man.
Is today's school the extension of Man's intelligence as the
clay container was the extension of his hands?
Is today's school the extension of Man's curiosity and search
for well-being as was the clay container?
Does school fulfill the needs of the social Man?
Or does it fulfill the immediate needs of the society, the
needs of a producing, consuming, and profit-making society?
. . fleaux terribles qui arrachent les bras A la terre. On
a besoin de laboureurs et non de clercs tonsures" disait Voltaire.
Came 1789 . . .
Today, with our democratic system, we exhort, and rightly so,
schooling for all. And what do we have to offer? A mixture of
popular education and cultural education. A little more of one,
or a little more of the other, depending upon one's social status.
Restricting ourselves to North American higher education, and con-
cerning ourselves, for the moment, solely with changes, let us
see how our present educational system came about.
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The curriculum of the North American colleges of the eighteenth
and early nineteenth centuries was conceived for the education
of a selected group of gentlemen whose role was to preserve
the good taste and morals of the time, while serving as clergy-
men and statesmen. It was a classical education, modeled on the
English and the French colleges as the case might be, where the
study of the Greek and Latin classics, Rhetoric, Christian Ethics,
and Mathematics formed the taste, trained the speech, set ideals,
and developed the logical powers of the elite. The value of such
classical studies was readily accepted because of the belief in
the automatic transfer of these needed abilities, a belief which
was reflected in the dependence on prepared exercises and rote
recitations. Furthermore, "the desire of the professional class
to maintain their standing as a class apart was one of the reasons
why all regularly educated men insisted upon the pre-eminence
of that kind of education."10
But for the pioneering spirit of the new American society, emer-
ging at the same time of the European Industrial Revolution,
classical education was not sufficient. A new type of college,
that of agriculture and mechanic arts, was established around
1820, where the use of laboratories and field experience methods
were used to teach chemistry, physics, geology, natural history,
and other sciences to prepare youth who had small interest in
purely academic education, and who were to become skillful
farmers and mechanics.
Besides, a new "ruling class" was rising, that of the builders
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of roads, the inventors of machinery, and the owners of factories.
This ruling class needed a new working force for the realization
of their ideals, the implementations of their discoveries, and
for the manufacturing of tools and equipment.
The unified curriculum of the past was now diversified into a
multitude of courses; the professorial body divided into depart-
ments. Professors taught their specialty. The student body
split into separate groups, each following the prescribed courses
of their respective professional schools.
Most professors and students were exhilarated by the possibility
of being able to pursue a specific aspect of knowledge, and were
rewarded by a sense of achievement. The teaching of a specific
subject led to active research which greatly improved the function-
ing of society, and important discoveries were made. This
shifting from the general to the specific brought about a change
in purpose and content in both the Arts and the Sciences.
The split between classical and vocational education had begun.
In 1910, Edwin E. Slosson, after a survey of the existing
universities could write:
The humanists were eternally right in maintaining
that the proper study of mankind is man. They lost
ground when they departed from this principle and
acted upon the idea that the proper study of mankind
is words. The scientists won their cause by showing
that a study is not necessarily devoid of educational
value because it has practical ,bearing on modern life.
We are disappointed in them when they desert their
winning colors and act upon the assumption that the
-22-
ultimate ideal of humanity is a mathematical
formula. If the two parties could be kept to
their respective ideals, there would be little
conflict between them, and a few mutual con-
cessions would bring them together.1 1
Paraphrasing Slosson, I would say that, today, the humanists
are still maintaining that the proper study of mankind is man -
the scientists are still winning their cause by showing that a
study is not necessarily devoid of educational value because it
has practical bearing on modern life - that these two parties are
fighting to keep their ideals within organized education.
It is organized education which has divided learning into two
broad categories: words and things, thus perpetuating the social
class division of the "thinking elite" and the "doing others".
It is today's organized education which has pushed this division
even further. Not only are the disciplines independent of one
another, but the content of each is further divided into separate
elements of study, thus reducing the field of investigation and
consequently narrowing the vision of thinking.
What Slosson had seen was the beginning of organized education.
The teaching of the visual arts didn't escape that pattern. But,
contrary to other disciplines which were divided into sequential
and cumulative elements of learning, the visual arts, not being
cumulative in its manifestations, not necessarily following a
progression based on past knowledge, divided according to its
techniques: painting, drawing, sculpture, to which we have lately
added: printmaking, design, photography, film-making, and all
forms of crafts.
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So the culprits are not the humanists or the scientists - the arts
or the sciences, but organized education, which disassembles and
decomposes the whole into separate and independent elements. In
doing so, the learning experience is split into bits of information
about things, and specialization is reduced to its present narrow
form.
If specialization had kept its original meaning, that of a deep
understanding of one's field, one would have understood that
such deep understanding can only be attained through an array of
relationships with other fields, or, to use a neologism, ecologi-
cally embedded.
Again here, the culprit is not specialization itself, but organized
education which has deformed specialization. This present narrow
form of specialization is not necessarily to be found in the
proliferation of specialized courses, but rather in the rigid
mold of professional curricula which dictates the kind and the
number of courses for specific training in skills for immediate
use. This training of the Tool/Man is also to be found in the
humanities where production and consommation of the accepted
culture follow the same rigid professional mold.
To reiterate Bertrand Russell, this molding "does not foster
the inward growth of mind and spirit", but serves the "maintenance
of the existing order".
The present professionalism "a outrance", with its narrowing
-24-
consequences, has led to the deformation of the artistic process,
and consequently affected the field of art education in general.
The Report of the Committee for the Study of the Visual Arts
at the Massachusetts Institute of Technology, 1952-54 ponders
the same question:
That a way exists whereby art may effectively
illuminate other areas of comprehension is,
of course, a speculative rather than a proven
notion. Points of similarity might be found
between each field of learning if doing so
could readily be useful in understanding any
of them. The question at issue is not one of
possibility but of worth, in relation to a
balanced curriculum. Can the arts contribute
to education something more than refined
accomplishments? 12
To ask if arts can "contribute to education something more than
refined accomplishments" is, in a sense, begging for a redefinition
of art per se, and consequently asking if the arts, so redefined,
can play an active learning role in education. Or, the question
could be turned around, and seen as asking for a redefinition
of education.
This would be a futile argument, of the chicken or egg variety.
In reality, both are inter-related. In fact, education and
art have, historically, followed the same pattern of insertion
into the past selective and elitist society. Today, they are
together searching for a pattern of insertion into the new
democratic society.
The expansion of compulsory general education has brought about
the new question of the expected "aesthetic literacy" for the
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masses. The history of Art Education is most enlightening
in that sense: it asks "which Art" for the masses? and "which
people" for which "Art"?
The attempts to solve the initial dichotomy of "Art" and "art"
in education has forced upon "Art" a redefinition of its role in
society, a role which has never been so challenged as it is today
by artists themselves.
For the purpose of this inquiry, whose main concern is the role
of the visual arts in higher education, we will briefly see how
a product-orientated society, how schools, which are, in general,
geared for the training of the productive Tool/Man, how this
overall situation has contributed to the distortion of art itself,
and to the present state of visual illiteracy of most adults.
'&wI has never ceased being studied and given definitions
within a wide range of disciplines such as philosophy, anthro-
pology, sociology, history, psychology, psychoanalysis, and
education.
Today's eclectic manifestations of art have widened and changed
these definitions, broken the established dividing line between
the Beaux-Arts and the Crafts, between painting and sculpture,
and challenged the concept of the "art object" itself.
In fact, never before have the manifestations of art been so
extreme in their positions: conceptual, environmental, hyper-
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realist, super-realist, minimal, happenings, etc.; and so diverse
in their materials which range from the classical to the ever-
increasing technology of motors, neon, laser, computers, etc.
All this constitutes an international art milieu which defines
its own norms to defend a social status (artist) and establishes
its proper modes of diffusion (art market, museums, galleries).
Alongside "Modern Art", the indigenous art of the past and of the
present (African, Eskimo, Aborigines) receives the same recog-
nition in the museums as on the art market. Their artifacts
have become part of the same milieu. Overhanging all this are
the art critics. Not only do they evaluate the art scene, but
they help in creating it. As Rosenberg said: "They comb the
studios like big-league scouts prepared to spot the art of the
future, and to take the lead in establishing reputations". 1 3
In this medley, art the active process has been lost in
the elitist which has forsaken its claim 
to
humanistic and social values.
To say that a work of art is good, but
incomprehensible to the majority of men,
is the same as saying of some kind of
food that it is very good but that most
people can't eat it. Tolstoy
And yet, if today, the gap between art and society seems to be
ever enlarging, the concern of the artist for mass recognition
has never been so far-reaching. It started with the artists'
drastic attempts to break away from the academies with the
making of shocking, ephemeral objects. Or with the non-making
of objects: conceptual art, or the artist becoming Art by his
presence, or by only his signature on walls or sidewalks.
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These manifestations are signs of the artists' efforts to oppose
"high" art, to oppose the "culturalization" of objects by a
society of elites, and to free himself from the long traditionally
imposed caste system which had its origin in art academies of
the late 17th century.
The now prevalent art of participation (from happenings to the
art which requires the spectators involvement to change its
configuration) as well as invitations to touch, or to play with
the object, are attempts by the artists to rejoin the masses by
asking them to participate in the act of creation.
This is a complete turnabout in the relationship between art and
society. The academies were conceived for a small minority of
gifted youngsters, those who showed ability to draw in the approved
manner, and who were therefore expected to perpetuate established
criteria of what had become the "Fine Arts".
It is also a breakaway from the kind of education for which
people were destined by birth.
Today's art schools still reflect the philosophy of the academies.
A brief history of the developments of art education in the public
schools will also show us that, fundamentally, public art edu-
cation of today is more or less the same as it was at the time
of its inception.
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Schools and Art
Before the Industrial Revolution, the existing schools were
geared for the education of the upper class only. As the
emerging industries felt the need for a new type of skilled
worker, separate "working schools" and trade schools of Art and
Science were established in the mid-nineteenth century, principally
in England, which was, at that time, the leading industrialized
country. These schools were reserved for the children of the
peasants and of the paupers to be trained as "artisans". Art
training was the major part of instruction because it had been
recognized that products which were decorated did sell better.
Stuart Macdonald, in his well-documented book The History and
Philosophy of Art Educationl., writes at length about the social
aspects of art education in England. For our specific purpose,
which is to understand the reasons for the present state of the
arts in the public schools, I have selected a few passages which
will illustrate our point.
An article in the Edinburgh Review noted approvingly that the
peasant children in the lower school "never see a newspaper and
scarcely a book . . . are taught, viva voce, a few matters of
fact, and rules of common application. The rest of their edu-
cation consists in inculcating habits of industry, frugality,
veracity, docility, etc." 15
Although most European countries had at least one Academy of
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Fine Arts, special trade schools were established for training
in art for useful industrial applications. It consisted of the
drawing of geometric forms to develop the necessary skills for
the exact copying of ornaments.
John Buonarrotti Papworth, an architect and director of the new
School of Design, believed that artisans should neither be shown
High Art nor be allowed to study the live figure, "lest young
men might be tempted to leave the intended object to pursue
that which is more accredited and honoured".16 "It is the very
fact of the system of instruction being so stereotyped that makes
it safe", said Sir Charles Eastlake in 1864, while president
of the Royal Academy of london.
If art education was made safe for young men, it was seen as not
only pointless, but dangerous for the working-class girls since
their career was labour. In 1856, an article in the Manchester
Exhibition said that art education "was very bad for a large
number of those brought up in schools - namely those girls who
were destined to be domestic servants". It was feared that they
would become distracted and get ideas above their station. In
response, one art education advocate claimed that it would teach
them "precision and neatness".1 8
In the meantime, the importation of French designs, whose super-
iority was recognized by the English industrialists, was reaching
such alarming proportions that the need was felt to raise up a
new class of designers to compete with the well-educated designers
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of France, who were of a much higher class of men.
The best way to produce a new class of designers was, of course,
to encourage all social classes to enroll at the schools; it also
meant a broadening of instruction. This "progressive" necessity
did not meet with approval. The safeguarding of the values of
the English society was seen as more important than its economic
needs. Thackeray, in his Paris Sketch Book, wrote about how
French art students "comport themselves toward the sober citizen
. . . from the height of their poverty, they look down upon him
with the greatest scorn - a scorn, I think, by which the citizen
seems dazzled, for his respect for the arts is intense. The case
is very different in England where the grocer's daughter would
think she made a mesalliance by marrying a painter."19
On the other hand, members of the Royal Academy were not seen as
"common painters", for their Art, the pompous portraits they
painted for their patrons, only reinforced the ideals of the
aristocracy, while providing a social status for the artists.
In America, the same philosophies between Art and art existed in
the society, and in the orientations between private and public
schools.
The private schools were maintained by parents of the upper eco-
nomic class, to provide the kind of liberal arts education nece-
ssary for college entrance and professional careers. As painting
and sdulpture were not, at that time, socially accepted careers,
the justification for art was that of a refined leisure activity,
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and for the appreciation of the artistic heritage.
On the other hand, the public secondary schools were expected to
prepare the young people of the working class for employment in
the factories and homes. Industrial arts and home economics fit
these purposes. As people in the working class rose to the middle
class and wanted college education for their children, the public
high schools became preparatory schools. Art was not part of the
curriculum because it was not one of the required courses for
college entrance. Nonetheless, it kept its refined, appreciative
role in the private liberal arts colleges.
There was/is Art and art
There were/are Academies and trade schools
There was/is Upper Class and lower class
For the past hundred years, art education has been suspended in
the limbo of Art and art.
The present inclusion of all forms of crafts, from pottery to
macrame, intended as a link between Art and art, has merely
changed the focus of art for industrial training to the busy doing
of the Progressive Education Movement's catch phrase: "Learning
by doing".
When art becomes an only appreciative subject, when art is reduced
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to means for a slogan, it forsakes its active, creative and
revolutionary role.
Coming back to our important question: "Can the arts contribute
to education something more than refined accomplishments?", I
think that history can show us that art has been used - is used -
and can be used as a tool, repressive or creative - or as a mere
passive refined cover-up.
Although these uses of art can be detected in some of today's
art scene, they are much more obvious in the field of education
where art follows the repressive - creative - or bland forms of
education which make our present educational system from the
public schools to the universities.
To illustrate this situation, I will use as an example one aspect
of art education - drawing. I think that drawing epitomizes the
situation because it carries with it all of the cliches enter-
tained about art and art education.
Drawing is used in public schools as the test for the detection
of "artistic skills", for the selection of the "talented" ones.
An adult who thinks of himself as "non-artist" will prove his
lack of talent by the "I cannot draw" syndrome.
But before we look at the drawings of my college "non-artist"
students, I think that, for better understanding, we should go
back to the art experiences they have gone through during their
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public school days.
In order for the reader to better understand the works and the
reflections of my adult "non-artist" and "non-scientific" students,
one should remember what was/is, in general, the climate, the
spirit which prevails in the teaching of the arts and the sciences
in most secondary schools.
At the time of my very first days as an art teacher in a secondary
school, I could not help but notice that many students were en-
countering specific subject matter difficulties, namely in art
and mathematics. It was nearly a daily routine to hear their
teachers talk about the frustration of having to teach their
subject to students who just didn't and couldn't ever acquire
the needed abilities to deal with either. According to these
teachers, they were asked to do the impossible for:
"One has talent for art, or one hasn't"
"One has the knack for mathematics, or one hasn't"
These beliefs were reinforced by teachers of other disciplines
who would readily admit, without any embarrassment whatever,
their lack of artistic talent or their mathematics incompetence.
It didn't bother them - they had made it regardless. As for the
mathematics teachers, they knew that after the junior high school
years, a "natural selection" would take place, and only the "good
students" in mathematics would carry on while the rest would come
and enlarge the art classes.
It is common practice in most school systems to give more art
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classes to students who are seen as less adequate for academic
studies. I must say that it was a rather shocking beginning.
Since I did not then have much basis for challenging this, I
told myself that if my colleagues' statements were proven true,
then art and mathematics teaching had to undergo a profound
re-evaluation of their aims and means. With this in mind, I
first started, through teaching, to look at my field, trying to
recapture my own visual growth while attempting a critical evalu-
ation of my specialized art training.
No one would deny, not even my fellow art educators, that all
young children have an incredible facility for expressing in
visual terms what they feel and know about the people, the things,
which throng in their world. One never ceases to be astonished at
the wealth of information their senses perceive, and one is fascin-
ated by the flow and the richness of their imagery. They do it
naturally. Their schemas evolve with their experiences. The
acualization of these experiences develops their mental imagery,
which, in turn, enriches their form of expression. From this, one
must conclude that every child has an "innate" talent for visual
representation.
But what then has happened when, at around age twelve, the
majority of these same children seem incapable of visual repre-
sentation? What happened to the majority of adults who confess
that they "cannot draw", having even forgotten that they too,
once were able to? Does this innate talent "naturally" disappear
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at a given time to be retained only by a chosen few?
On this, Piaget (1954) offers the direction for inquiry when he
says that the
...two main problems that artistic education
(i.e. drawing and all forms of symbolic play)
raises are, firstly, the understanqing of the
fundamental needs which correspond to the
initial manifestations of aesthetic experience
in children, and secondly, the nature of the
obstacles which usually appear in the course
of their ulterior evolution.20
My experience in teaching art to young children, to adolescents,
and to adults, has proven to me that all have the abilities to
deal with visual symbols, to learn through them, and to use them
as means for self-expression; that the two problems suggested
by Piaget can be reduced to one main problem: the understanding
of the individual's evolution through the medium in which he
expresses it. In fact, it is upon and from their representational
schemas that children, like adults, evaluate, correct, and enlarge
their visual knowledge and its expression. It is also with and
through the development of visual schemas that new needs on the
level of graphic expression as well as on the level of visual
perception occur.
The child himself meets these needs through experimentation.
However, when parents or teachers cannot detect the child's needs
to establish his own process of evaluation, correction, and
development of schemas, and impose as correction their own visual
conceptions, we can then observe a setback. Ultimately, a
feeling of inadequacy compells the child/student to stop trying
altogether.
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Taking Piaget's first statement that "fundamental needs correspond
to initial manifestations" (as crying corresponds to sorrow) as a
truism, then it appears logical to assume that, from the study of
these initial manifestations, fundamental needs could be under-
stood and qualitatively studied. Consequently, "the nature of
the obstacles which usually appear in the course of their ulterior
evolution" should be readily located, causes examined, and re-
medial actions envisaged.
Such studies have been made, and a description has been developed
of what is known today as "Child Art".
Because of the influence that child art theory has had, and
still has on art education, and because it will, later, be
relevant to the understanding of the works and reflections of
my adult students, I will first give a brief description of the
developmental stages as known today; second, refer to some in-
vestigators' findings in order to explain the nature of the
obstacles which can atrophy an otherwise natural evolution; and
fiially, show how these psychological studies can create their
own obstacles to the artistic growth which is our main concern.
Child Art
Two important points must be stressed here. First, the theory
of child art was not developed by art educators, but by psycholo-
gists. Second, their empirical studies were done from the art
works that children did naturally, spontaneously, outside schools.
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It is the leading English psychologist James Sully who, in 1895,
first traced the evolution in children's drawings in his Studies
of Childhood, to be followed, in particular, by Levinstein (1905)
Kerschenteiner (1905), Stern (1910), Luquet (1913), Burt (1922),
Luquet (1927), Wulff (1927), Eng (1931), and Lowenfeld (1947).
But it was only in 1938, when the inspired teacher and artist
Marion Richardson staged the first public exhibition of the art
works of her public school students, that the value of the artistic
expression of children was first opened to the world of education
at large. Before then, as at the time of Sully, the teaching of
art in the public schools was restricted to servile copying of
decorative illustrations, and to perspective drawings of geo-
metrical volumes such as cones, cubes, and pyramids. (This
situation is exposed on page 29.
But outside the schools, children did their own art.
It is therefore from "non-schooled art" that the theory of child
art was developed. By studying the changes in the spontaneous
graphic expression of children, educational and clinical psycholo-
gists, psychoanalysts, and educators constructed a theory of
development attempting at correspondance with physical, intell-
ectual, emotional, perceptual, and docial growths4
Graphic ex-pression is classified into sequential evolutionary
stages. Each sign is analyzed as symbol, schema, stereotype,
etc. Developmental stages are distinguished, norms are established,
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and all that constitutes a body of knowledge: Child Art. So,
when art education entered the curriculum as such, it already
had a theory to support it.
Viktor Lowenfeld, drawing from the studies of his predecessors,
and from his own investigations, is today the leading authority
on the evolutive and developmental stages of children's art. In
the sixth edition (1975) of his original Creative and Mental
Growth,21 co-authored with W. Lambert Brittain, six developmental
stages are distinguished. The descriptions below are quoted
directly from this work.
1. The Scribbling Stage --- 2-4 years
-We '
Picture 1 Picture 2
Small random angular lines of kinesthetic
activity, picture 1, followed by more controlled
and larger circular lines in which the child
finds pleasure in kinesthetic sensations and
mastery. At this point, he starts naming his
scribbles: "This is a cow in a field", picture
2. He is entering the stage of representational
and imaginative thinking.
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2. The Pre-schematic Stage --- ages 4-7
V Lu
Picture 3 Picture 4
The longitudinal and circular motions are
now controlled. The child is able to draw
a closed form, usually a circular form: he
can now come back to his point of departure.
This is the beginning of representational
attempts which are usually a human figure to
which he will soon add the sun, flowers,
trees, houses, cars, etc. These objects are
there, enumerated, moving freely around the
child who is at the center of his space.
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3. The Schematic Stage --- ages 7-9
Picture 5
r
'4
Picture 6 Picture 7
The human schema is now taking different
forms as ovals, triangles, rectangles, squares
and circles are used as shapes for the body,
though all kinds of shapes are used for legs,
arms, feet and hands. Details are also
appearing in clothing.
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The great discovery at that stage is the
concept of space. The base line represents
the ground below, the sky line is the sky
above, and the empty space is the "air".
Picture 8.
The base line is used freely, repeated to
suit the child's needs, and logically, the
objects are drawn pusuant to the ground.
Picture 9.
The most interesting point here is that
the child, while drawing, will rotate his
paper, thus actualizing the dynamics of
space. If we fold the paper along the
constructed base lines, we can reconstruct
the whole space and retrace the child's
understanding and doing.
Picture 8
Picture 9
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Another aspect of subjective space experi-
ence is what is called X-ray pictures. The
inside and the outside of an object is de-
picted simultaneously when what goes on
inside is as important as the view from
outside. Pictures 10 and 11.
Picture 10
Picture 11
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4. The Dawning Realism --- ages 9-12
Geometric shapes no longer suffice to rep-
resent the human figure. The child's con-
cern for realism doesn't stem from visual
observation per se, but more so from his
need to characterize what he sees.
Although most children still exaggerate the
size of the human figure, that exaggeration
tends to disappear. The repeated base line
(fold-over) is still widely used while the
sky line has disappeared as such. Picture 12.
He becomes conscious of overlapping as another
step towards a more realistic representation
of space. Picture 13.
Picture 12 Picture 13
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5. The Pseudo-naturalistic Stage --- ages 12-14
Very rapid changes occur. The transition is
made from the expression of a child to the type
of adult expression. The earlier schemas are
no longer satisfactory to the youngster's
critical awareness. He tends toward realism.
The focus is now on the work itself, on the
visual appearances.
The three-dimensional qualities of space are
understood; the objects that are at a distance
are drawn smaller, color is modulated by light
and shadow. Picture 14. Fold-over tends to
disappear. Picture 15. There is an interest
in drawing from observation. Picture 16.
Picture 14
Picture 16
Picture 15
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6. Adolescent Art --- ages 14-17
The work at this stage is the product of
conscious effort by self-critical, intro-
spective and idealistic youth. It takes
many forms, from realistic to fantastic.
Pictures 17 and 18 - caricature and cartoon-
like, picture 19 - socially critical posters,
picture 20 - graphic expression of scientific
interest, etc.
Picture 17 Picture 18
Picture 19 Picture 20
Up to now, the graphic expression of children
shows a consistency in developmental schemas
and space representation. At this stage, an
important graphic split occurs. Two types of
expression can now be distinguished: the visual
and the haptic (from the Greek word "haptos"
meaning "laying hold of").
These types refer to modes of perception. The
visually minded person is one who perceives
his environment primarily through the eyes and
feels like a spectator. The haptically minded
person, on the other hand, is concerned pri-
marily with his own body sensations and sub-
jective experiences, feels like a participator.
The initial work in discovering these two
separate types was done by Lowenfeld (1939)
while working with partially blind people.
This led to the study of normal people.
Using 1,128 subjects, Lowenfeld found that
47 per cent had clear visual tendencies,
whereas 23 per cent could be scored haptic,
and 30 per cent received a score somewhere in
between (1945, 1966).
W. Grey Walter (1963) using an electoencepha-
logram in a study of alpha rhythms, distinguishes
between a visualizer (the M type), the non-
visualizer (the P type) and a mixed type
(the R type).
Witkin's work (1962) dealing with different
modes of perception - Field-Independence
versus Field-Depdendence, shows relation-
ships between the haptic-visual theory.
Some work by Flick (1960) indicated that
haptic expression can be found not only in
the field of art, but also in literature
and other areas.
Although these studies cited have an important bearing on all
modes of learning, and important applications in methods of in-
struction in other disciplines, we will restrict ourselves to our
study of graphic expression.
The appearance of work done by the visual type is what is generally
accepted, because it employs a sort of convention which is
generally associated with what is considered "talent". The
graphic expression of the haptic type does not correspond to
this expectation. The illustrations which follow are examples
of these two modes of representation.
Picture 21 Picture 22
It is with drawings that differences of expression can best be
observed. In these drawings from observation, both done by
17 year old students, it is easy to guess the "talented one".
I remember when the haptic student, during a life drawing class,
drew her colleague from a front view, although, from where she was
drawing, she could only see her back. It was only at the end of
the two hour session that she realized what she had done, and
smiled with amazement.
Intrigued, and wanting to find out more, I once posed as a model
for a group of adolescents. I watched closely, from the beginning
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to the end, how often each one of them lifted their eyes from
their drawings to refer to the model. A few kept a continuous
correspondence between the model and their drawings, while some
hardly looked more than three or four times during the three
hour session. The majority kept a "normal" motion of looking
and drawing.
Since, from my position, I was not able to see the progress of
the drawings, I thus classified from their behavior, the ones I
thought to be visual, haptic, and mixed types. Their drawings
stood the test of my hypothesis.
We can then assume that the haptically minded person, as opposed
to the visual, doesn't exclusively rely on present visual scene,
but more so on the sensations derived from the scene.
In the following works, "A Storm", done from memory, we can see
how the theme is perceived and actualized by visually minded ado-
lescents who are spectators (pictures 23 and 24) and haptically
minded ones who feel a part of the scene (picture 25).
Picture 23 Picture 24
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Picture 25
Lee J. Gutteter (1972) in his study "The Relationship between the
Visual and Haptic Drawing Styles", reports that "differences in
drawing styles have been recognized for a long time. Kerschen-
steiner (1905), Potpeschnigg (1912), Hartlaub (1922), and Rothe
(1930) attributed these differences to talent or lack of it.
Worringer (1953), Jung (1923), Stern (1930), Buhler (1931), and
Lowenfeld (1939) believed these differences to be caused by psy-
chological differences. Although Lowenfeld was not the first one
to recognize the differences in drawing styles, he is given much
credit for his study of these differences and the naming of the
visual-haptic continuum."
Gutteter, in his conclusion and discussion states:
If, in fact, it is the psychological make-up
of a student which causes him to respond to
a stimuli in either a visual or haptic way,
rather than a perceptual one, the need to pro-
vide different kinds of visual motivation for
each type of student, as Lowenfeld insisted
upon, seems unnecessary. It appears that
-50-
students can respond in psychologically
different ways to the same stimuli.
This study makes no attempt to make a
value judgement as to which type of response,
the visual or haptic, is better, but rather
suggests that it may be wise for art teachers
to keep in mind that these different kinds of
students appear to be clearly present and
should be expected in any art class. 22
That the cause for a visual or haptic response is psychological
rather than perceptual does not bear much importance within this
inquiry. But what does is that such differences are not to be
attributed to "talent or a lack of it", and that visual and haptic
students are to be found in any art class.
As stated before, the reasons for this expose being to better
understand later the works and reflections of my adult students,
we will come back to these important points when we talk about
the nature of obstacles for the "disappearance" of visual talent
in adults.
However schematic the preceding description of the sequential
stages in child art may be, nevertheless, it gives us the basic
principle which underlies the analysis of child art. That prin-
ciple is an understanding of the systematic correspondance between
the expression of children and their intellectual, emotional,
and social development.
If, for example, we re-trace the development of the concept of
space, we can only be impressed by such a logical development of
spatial representation. The child begins with a global, ego-
centric pre-schematic space, the "I" stage, moves on to the "I and
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the others", "I as an observer" schematic stage, to the more
"realistic and social" space of the dawning realism.
The Child Art theory still proves itself to be true. Children's
work still shows consistency in the evolution of identifiable
common, general schemas, and in their inter-relationship with
intellectual, emotional, and social growth.
A comparison with Piaget's developmental stages would add other
evidence. But the nature of such a study would keep us within
the realm of childhood, thus neglecting again adolescence and
adulthood, which is the main focus of this inquiry.
We will now return to our specific inquiry, which is concerned
with the disappearance of visual talent in adolescents and
therefore adults. We will see how the application of the child
art theory as a theory of pedagogy has induced parents and teachers
to "teach" obstacles which interfere with the otherwise normal
evolution of graphic expression and visual literacy, and which
consequently atrophy both of these capacities.
To simplify this complex and involved problem, I have divided
the nature of these obstacles into three broad classifications:
a) the imposition of knowledge, b) the withholding of knowledge,
and c) the expected form of expression.
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The Imposition of Knowledge
If we agree that all young children have the potential to use
visual symbols, we can assume that, given the proper resources,
these abilities should develop in parallel with the physical, the
emotional, and the intellectual growth of the child, as one can
easily observe with the development of language. It is interesting
to note here that when a child begins to talk, even if he doesn't
pronounce properly, shortens or invents a word, the parents do
not correct him very much. They enjoy listening to him and are
proud of his progress for they know that he himself will soon
leave his baby talk.
This faith that the parents have in the capacity of their children
to learn by themselves to speak properly is not generally enter-
tained in other forms of learning. In respect to drawing, the
parents and later on the teachers feel that they must show the
child how to draw, and in so doing impose upon him their adult
schemas, schemas that have no relevance to the child's knowledge
of things, nor to his understanding of space. Wanting to and
not being able to conform to the adult's requirements, the child
is then paralyzed in his visual means of expression.
A typical example of imposed knowledge in young children is that
of the neck. Parents cannot understand why their children omit
the neck when they draw the human figure. Wanting to correct
this "oubli", they show them how~they themselves would draw it.
Picture 26 is an example of such teaching, while picture 27 is
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the natural way a child that age would draw, meaning that the
head is placed upon the shoulders.
Picture 26 Picture 27
In these works of first graders, "My Family", I think that it is
rather easy to see that the imposed neck doesn't serve the pur-
pose of knowledge as the adult intended, but has become, through
the use of color, a part of the clothing, therefore replacing
the head on the shoulders, which is, for a child that age, the
"right" way to draw. Even more important to notice in comparison
with picture 27 are the overall stiffness of expression, the
stereotyped schemas, specifically the cliche representation of
the cat, all of which stem from the imposition of adult concepts.
When such schemas are not imposed, the child, when ready, easily
integrates knowledge and expression as can be seen in picture 28.
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Picture 28
Knowledge about the neck is part of natural expression for this
third grader.
When a child doesn't draw the neck, it is not because he doesn't
know that the head is supported by the neck. It is because the
neck at that time, and for his needs, is not an important part of
the body. At that stage, the elements drawn (human figure, trees,
houses, etc.) are not singled out as such, but are parts of the
child's overall statement of a situation he wants to express, of
a situation he wants to learn more about. The child certainly
knows more about things than what he expresses of them. He
also certainly sees and understands much more in his work than
the adult sees and understands.
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If a five year old can draw in such detail "My daddy is driving
me and my sister to school", surely he could draw a neck if
he wanted to.
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Restricted to this area, i.e. the evolution of graphic schemas,
and used as an after-the-fact theory, child art is a helpful
tool in art education. It shows us that the young child himself
can, and will proceed to a further graphic stage as a normal
manifestation of growth. It should give the parents the same
kind of faith they entertain with the development of language,
when they know by experience that all young children eventually,
and by themselves, give up their baby talk. It should also tell
the teachers that any interference is more harmful than helpful.
The Withholding of Knowledge
Most adults feel that they should help the young child to reach
adult standards in their drawings, thus producing the negative
effects we have just seen. But, when the child reaches age 12,
we can then observe, this time mostly on the part of teachers, a
complete reversal of attitude. In fact, when the youngster him-
self wants to achieve adult standards, when he wants to learn how
to draw, this knowledge is now refused for the sake of "creative
art" or "free expression". The adolescent student reaches the
stage when he is no longer satisfied with his previous schemas
and with the mere use of elements to depict a situation. He
now wants to learn how to draw, he wants to learn how to situate
objects in "real" space. Bombarded as he is with visual illus-.
trations from television and posters to the comic strips, he
wants to do the same, he wants to draw "well". (See the non-
schooled attempts at such learning, page 44, picture 16.)
When the adolescent puts all of his efforts into learning how
to draw, in using his "malhabile" graphics for posters and car-
toons, naturally his work is tight, lacking the previous freedom.
He doesn't necessarily all the time produce the kind of delightful,
colorful, free and poetic child art he has accustomed adults to
expect. Many psychologists mistakenly see this period of trans-
ition as a result of "taught art".
If, as adults, because we have enjoyed his earlier freedom of
expression, his uninhibited and creative use of common material,
and if, for the want of keeping him in that state of wonder,
we refuse the knowledge he is now seeking, we are here again im-
posing our adult concepts, those of "creative art".
The student, if he is now refused the knowledge he needs in order
to continue to express and understand the world as he sees it,
will indeed become visually incompetent. This is the stage at
which most adults were left, and at which they remained.
My experience has shown me that even when a child was fortunate
enough to follow his own graphic development up to adolescence,
and if, at that time, one tries to keep him at that stage, one
is refusing the "neck" he now needs to move freely later. Here
we face the paradoxical situation of trying to keep the adolescent
at a stage he is ready and trying to leave, by withholding the
knowledge he now needs. Earlier efforts were made to try to
bring the young child to a stage he was not ready for.
The Expected Form of Expression
There are two general types of expectation. The first one, more
insidious because not exclusively of graphic nature, is the teacher
expectation of the content of a given theme.
I still hear the adult student who recollected when his teacher
had asked the class to draw mountains. He had drawn only one
mountain. Years after, he still felt the anger of having been
laughed at by the teacher who wanted a chain of mountains, and
who implied that, if he had drawn only one mountain, it was be-
cause he was unable to draw the expected chain.
The refusal of a student's conception and interpretation is the
refusal of the student himself, of his thinking, of his feelings.
It is no wonder that no one wants to be put again in such a
frustrating situation.
The second one, mostly of graphic nature, is felt more at the
stage of adolescence. If before then, all young children and
youngsters followed, in a general way, the same type of evolu-
tion of graphic schemas, at adolescence, individual differences
become more noticeable. As we have seen (pp. 46-51), two types
of graphic response can be observed: the haptic and visual.
Haptic refers, for expression, to mental imagery from participa-
tive tactile and kinesthetic sensations. Visual expression finds
its sources from visual configurations. These differences, I
think, can be understood by comparing pictures 21 and 25.
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The importance these differences bear on this inquiry, and more
precisely, on the type of obstacles which interfere with normal
visual growth, is that the same "normal" criteria of "good"
drawing cannot be applied with the haptic. By "good" drawing,
one usually refers to accurate visual rendering, which is more
the type of expression of the visual, while the haptics' ex-
pression centers more on tactile andkinesthetic sensations, thus
neglecting, in a sense, visual configurations.
The refusal of haptic expression because it does not conform with
the form of expression expected, or linked with "talent" shares
its responsibility with adult visual illiteracy.
Such expectations in general stem from pre-established criteria.
The expectations that adults, parents and teachers entertain about
graphic schemas in the expression of children do come from pre-
established models and norms. This is where the application of
the theory of child art is both harmful and helpful. Harmful
when such developmental stages are seen as expected and fixed
norms, regardless of "artistic" choice; helpful when such develop-
mental stages situates individual sequential growth, and helpful
in having recognized that differences of graphic response in
adolescents are not due to "talent or lack or it" as previously
thought.
Nonetheless, we must keep in mind that the theory of child art
is primarily a theory of intellectual growth, and not of artistic
growth.
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This becomes a delicate situation as intellectual growth and
artistic growth are surely one and the same. How can one express
what one is not able to learn? How can one understand that one
doesn't necessarily have to express everything one intellectually
knows? For instance, in the previously cited example of the neck,
the developmental stages have shown us that most, if not all chil-
dren, at one point, do not draw the neck. Therefore, its omission
is not seen as intellectual retardation. On the other hand, well
meaning parents and teachers think that the bringing up of the
"bright" child schemas to a more advanced stage will help that
child to overcome faster his "intellectual flaws".
But the most harmful use of the child art theory is when it is
used as the basis for teaching art; when the activities and pro-
ducts are made to fit the established stages for purpose of diag-
nosis and confirmation of intellectual growth. When art is
used as a measure and felt as such by children and adults, it
defeats its own purpose of a natural free form for learning
and expression. As one adult student said, "In taking this
course, I know that I am in for a lot of self-exposure."
Edmund Burke Feldman (1970), in Becoming Human through Art
pushes this criticism of the misuse of the developmental theory
even further when he imagines how a developmental theorist would
analyze Dubuffet's painting "Menus Soucis" as if it were the
creation of a child.
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Menus Soucis Jean Dubuffet
The imagery in this picture is characteristic
of a child who is still in the pre-schematic
stage of development although he may be about
seven or eight years old. He has not yet
developed a healthy concept of space inter-
relations; the figures seem to exist indepen-
dently of each other. They have no common
base line; they appear to be floating.
Although there are several paths in the picture,
the child experiences difficulty in relating
himself to them emotionally and physically.
Also aesthetically and socially. Because the
figures reveal no perceptual relationship,
the child can be diagnosed as not yet ready to
perform tasks requiring cooperation.
A pathway in the center of the picture leads
to a symbol for the house at the top. It is
made up of a group of rectangular shapes en-
closed by a single line. The-rectangles are
abstractions of doors, shutters, and windows;
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the enclosing line symbolizes the emotional
quality of the home. Each figure stretches
out one or two hands toward the house, suggesting
its important emotional significance for the
child. Perhaps he is afraid of the house. Also,
two faces are shown in front view and two
are in profile. Now we realize that all of
the figures, including the one that is cut off
at the knees, belong to the same person. The
child is representing several successive
events in the same picture space. The picture
expresses the child's anxiety about entering
the house. His anxiety about entering the
house leads to his inability to experience
kinaesthetically and to develop active know-
ledge of the ground plane he walks on. There-
fore, the human figures are represented by
rigid symbols and the symbold of the house
also lacks detail and richness of form.
The teacher can help the child overcome his
schematic rigidity and slight space hysteria
through appropriate art stimulation. It is
recommended that the child engage in repre-
sentational activity showing groups of children
pushing, pulling, and lifting things. 23
I think that the imposition of knowledge, the withholding of
knowledge, as well as the demand for the expected form of
work, can be observed in the teaching of most disciplines. None-
theless, it doesn't seem to be as fatal in some disciplines as in
art and mathematics. Maybe it is because as the other disciplines
largely rely on the language of words, and as everyone is more or
less able to cope with it, a level of understanding can always
be achieved; but when the language of art and mathematics had
been hindered or thwarted, as can be observed in the majority of
adults, then so is the basic understanding. Therefore, this
widely prevalent belief that the ones who "can draw" or can
"do math" have to be specially gifted. This raises some
fundamental questions.
UJiLU~' I IIIEIIEIE - - - ---- - -
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Restricting these questions to the visual arts, one must ask,
are the "non-gifted" adults in general, and adult students in
particular, lacking a valuable thinking and learning language by
being illiterate in the arts? Are the visual arts a valuable
tool for the education of adults? Or is their importance, which
is widely recognized during childhood, being naturally replaced
later by other forms of learning which are more appropriate to
the task? Or, as the previously cited question of The Report of
the Committee for the Study of the Visual Arts at the Massachu-
setts Institute of Technology, 1952-54 puts it:
The question at issue is not one of possi-
bility but of worth, in relation to a bal-
anced curriculum. Can the arts contribute
to education something more than refined
accomplishments?
Before such questions can be rightly answered, I feel that a few
more misconceptions about art and art education must first be
elucidated. For this purpose, I will show how I have used
drawing with adult students in trying to overcome, first of all,
their "art inadequacy", while at the same time helping them to
look at art as a worthwhile learning experience.
A student.'s comparison of his "hand-made" work with his computer-
ized "dazzling pictures" opens up another area of misconception;
the acceptance of a product as being creative because its process
is recognized as such. With examples from LOGO, drawing and the
making of mobiles, we will ponder this paradox: How can a pro-
cess be creative and the outcome not be? How can a work be
accepted as creative when the process is not?
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On Drawing
Drawing, learning "how to draw", has become synonymous with art for
most adults who have not had any further art experience beyond
their junior high school level. Drawing means for them pro-
portions, perspective, and shading; the same ole cliches carried
from the academies and the trade schools, when art was used to
perpetuate and safeguard the values of a past society, or used as
a mechanical means of reproduction.
Drawing was used as a hypnotic activity, in which abilities were
developed for the sake of abilities. In the past academies, and
more recent art schools, one could spend weeks and months com-
pleting the study of a Greek cast using the charcoal or chalk
techniques of the "estompe".
Although drawing per se, the factual representation of a three-
dimensional object or scene on a two-dimensional surface, is not
necessarily art, no more than a mereA photographic recording of a
scene is considered "photography", adults still feel that, if
they are not good in art, it is because they cannot draw.
The young adult "non-artist" students I have been teaching brought
with them the same cliches of perfection. When at around midterm,
I confronted them with the ultimate challenge of drawing a life
model, one wrote in his diary: "Well, this is it. I recall af-
ter one of the early sessions stating enthusiastically to the oth-
ers, 'If nothing else, this courseis'goingto teach us how to draw."'
-------------
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True, I wanted to prove to them that they could draw, and re-
situate drawing as a natural ability as opposed to a special gift.
But even more, I wanted them to realize that drawing has two inter-
related functions: 1) the training of vision to see, perceive,
and understand the configurations of objects or scenes while en-
riching one's visual memory; and 2) the training of visual memory
for an imaginative use of analogies in the construction of new
configurations.
These functions are inter-related in the sense that when the
teaching of the first is in the context of the second, the em-
phasis cannot be on technique, but on the understanding of
structure, of the elements which compose the structure, and on the
relationships which give a form its particular shape. A parallel
could be established with the teaching of facts for the sake of
facts, which is closed static knowledge based on memorization
skills, and the teaching of facts as parts of a whole, an open
dynamic knowledge based on relationships.
Two groups of students participated - the science-oriented group
and the education-oriented group - so labelled from their major
fields of study. Each group met regularly for an entire semester.
The course itself was mainly studio work. At home, the students
were asked to keep a diary on the concepts, the thinking which
underlay their studio work, and how this linked with, differed
from, or reinforced their former or present studies.
Although the groups were small (4 in the science group, 5 in edu-
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cation), they were "normal" groups in the sense that there were
samples of the two kinds of students one expects in such adult
classes, namely the "non-talented" and the "talented". From
the science group, a former high school talent:
I am sure there isn't much that Andr6e can
tell or show me that I haven't seen before,
when I consider the class and my background.
So I go into this course willing to listen
and to observe, hoping to stir up old, un-
used concepts and techniques, and to see at
least something I've never been shown before
so that I can get more out of this course.
He brought along all of his public school cliches. He epitomizes
so well that kind of learning, that form of depersonalization that
I will refer to him as X.
From the education group, a Bachelor of Fine Arts from a liberal
arts college brought the "Beaux-Arts" cliches. She will be re-
ferred to as B.A.
Using their works and reflections from their diaries, I will
show, by comparison with the work of the "untrained" students,
that when drawing is used as mere training in drawing skills, it
doesn't serve the purpose of visual learning, but more often
acts as blinkers, the technical curtain hiding natural perception.
Examples will be drawn from three drawing projects: natural ob-
jects (observation); nude (observation), and trees (memory).
I will first state my purpose for giving these particular drawing
exercises, followed by illustrations of the students' works, along
with their reflections as recorded in their diaries.
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Natural objdects An artichoke, a beet leaf, and a green pepper
were chosen because of their particular structures - modular,
membrane, and mold. The emphasis was not on drawing per se, but
on the use of drawing for the understanding of forms of these
three basic structures to be found in natural and man-made objects.
The leaf offered a link with the membrane structure of Frei Otto,
while a correspondence was established with the modular arrangement
of the artichoke and the Fibonacci series (1, 1, 2, 3, 5, 8, ...)
It was hoped that this training in visual analogies would enhance
and refine their everyday seeing while enriching their visual
memories.
This is an excellent approach to
the interface of usual and physical
structure. Performing a triage
upon all composite structure is
essential to both design and analysis
of form. By doing free-hand
rendering of these forms, a physical
analogue of mental notion was in-
grained.
Introduction to the classification
system of course prompted me to
perform it upon all things physical
I encountered in the next few days,
and it holds up easily and well
in both appreciate and creating
rules. (Science major)
This artichoke drawing informed
me of the beautiful symmetry of
modular forms such as pine cones,
scales on a fish, etc., again
heightening my awareness in na-
ture and architectural forms.
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We drew to analyze, not to put
ourselves into the drawing, but
to understand the form itself -
distract from our feelings about
it.
In order to express oneself fully,
one needs to know one object well.
A very provocative idea - just
know oneself well - know the out-
side world well - not just express
one's feelings but have a grasp
on a real outside object that
makes feelings worth having. Not
just inarticulate grasp. (Edu-
cation major)
Observation drawing - I really
was seeing, seeing the structure,
the form, not just feeling, which
I've done in so many of my drawings -
subtle differences that made the
vegetables come to life from their
static position. (Fducation major)
I discovered that I could draw
with practice, exactly what I
saw. It was quite a revelation
for me. I was really quite proud
of the final result. (Science)
This was an interesting and
beneficial project for me, mostly
because I discovered that my
biggest drawback was that I
didn't believe that I could draw.
We found the modular forms and
the membrane forms much easier
to draw than the mold forms such
as the green pepper. We used
effects of shading to capture
some of the dimensionality of
our objects.. (Science)
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This last observation is the student's own projection of drawing
difficulties, which also explain why she thought that she couldn't
draw. When the teaching of drawing is merely focused on the effects
of shading instead of on the understanding of the configuration
which causes the modulation of light, it is then easy to under-
stand that an easily decomposed form such as an artichoke would be
easier to draw than a global mold form such as a green pepper. For
the others, the artichoke proved to be the most difficult.
But for the student with "talent", for the one who conforms to
the use of visual cliche techniques, any object is seen as a-
nother model for these superficial renderings, as is so well
stated by X:
Using an artichoke, I did some line drawing,
emphasis on detail, flow and perspective.
Brought back quite a few memories, and some
dusty, long unused techniques, like keeping
one's eye off one's paper and on one's sub-
ject; drawing what you see, not what you
think you see or what is easier to see, only
what is. Geometricization is something else
I'd pretty much forgotten. It's interesting
to note how much I really did know: per-
spective, dual vanishing points, tridimension-
ality, and the use of diagonals to project depth.
For our B.A. student, these drawings were easy, "just the same leaf
she had drawn in art schools". She mechanically used the same
technique of hachure. ,, % .
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These two students had nothing more to say in their diaries than
to recall their previous art class memories.
Kimon Nicolaides says in the introduction to his well-known book,
The Natural Way toDraw:
There is only one way to draw and that is a
perfectly natural way. It has nothing to do
with artifice or technique. It has nothing
to do with aesthetics or conception. It has
only to do with the act of correct observation,
and by that I mean a physical contact with 24
all sorts of objects through all the senses.
The drawing of the life model will give us an even better example
of how drawing, when used solely for the teaching of techniques,
can act as blinkers for the otherwise natural ability to see and
draw. The purpose of the life model was to show that the same
figure, through movement, can take on different configurations
while retaining its relationships of shape and size, as opposed
to the more static movement of the previous stable objects. This
particular project was done only with the science group.
As the following illustrations show, four poses were drawn with
different time limits within a two-hour session.
The first pose was very short and all I got
was few basic lines (sic). Then, with longer
poses, more and more details began to emerge.
When again we had a short pose, I was surprised
at how much more I was able to draw than in the
first one. My eyes were doing well at that
point, and I was able to draw what I was
looking at up to a point. This was the first
time I had sketched a live model and was plesed
with how I did it. I had always thought it
would be extremely difficult.
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For X, it "was like old times again-."
One doesn't have to examine his drawing closely to see that
everything is off, even after the corrections. Just try to
visually put that body in an upright position. And yet he
thought he had a good drawing, or maybe he thought he could fix
it with shading.
What a contrast when reflected with this student:
Most useful was seeing that the position to
be drawn was irrefutably a new twist on the
same continuous object with its subunits, and
as such nothing new and impossible (even though
it sometimes looked that way). The only new
entities created in a new pose were the separating
space created, and those could be understood
as natural consequences of the familiar if
they were considered rationally. I am, for
example, now forever aware of the fact that
hips are indeed solidly and diametrically
opposed. (Science major)
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This is such a profound visual observation that it deserves fur-
ther attention, both as to content and its cybernetic thinking.
To have observed that movement was a new twist of the same contin-
uous object with its subunits, and therefore, as such, nothing was
new and impossible - that only the separating spaces were new
entities is to have achieved the quintescence of visual thinking.
Never before have I heard such an elegant way of describing what
art lingo refers to as "negative space", opposing it to the posi-
tive space occupied by objects.
What is interesting is that this student was also working with
a computerized display machine. He once mentioned in class that
he could dazzle us all with the designs he was making with this
incredible display machine, but that they would not reflect the
sort of thinking he thought was prevalent in this class.
Are the dazzling pictures drawn by a machine less creative because
they are not hand-made? Could we, by factual comparison of the
products, infer a more creative process in these than in the ones
done by hand? More specifically, are the drawings done by X
or B.A., as cliche-ridden as-they are, more creative because
they are hand-drawn? This is a most interesting paradox. Can
a process be creative while the outcome is not?
In the next section, drawing from my experience with LOGO, where
the immediate product is not necessarily creative, I will try to
show that the process of programming a simple square can be more
creative than the drawings of X and B.A.
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LOGO
LOGO is both a computer language and an educational philosophy.
Its language was developed to actualize the belief that one does
not learn only by doing, but more so by thinking and understanding
what one does. The vocabulary of the LOGO display language has
the following basic commands:
a) direction: FORWARD - BACKWARD so many steps
b) distance: RIGHT - LEFT so many degrees
c) trace: PEN UP - PEN DOWN
These basic commands are but a translation of all the gesturesone
does when drawing, even when drawing a complicated configuration.
The beautiful simplicity yet numerous possibilities of LOGO makes
it a powerful tool for the visual understanding of forms. Nothing
interferes - no difficult language to learn, no cumbersome use of
compass or ruler, no need for special tools, no fear of ink smudg-
ing, nothing mechanical interferes with the rendering of thinking.
Just THINKING translates into commands to be exactly executed by
the computer as can be seen on the display screen. Even young
children can draw a perfectly straight line by typing: FORWARD
100. The turtle (a cursor in the form of a AL ) will leave its
original state and move forward 100 steps in the direction it is
pointing. By changing its direction so many degrees, the turtle
will move at the angle specified. One can therefore see that by
commanding: FORWARD 1 or BACKWARD 1
RIGHT 1 or LEFT 1
360 times, the turtle will come back to its original position,
having left the trace of a circle.
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When we walk in a circle, we do exactly that without thinking
that, in doing so, we bring one foot forward and right a bit,
and so on, until closure. Better still, when we cut out a circle
in paper, both our hands move; the one holding the scissors, the
one holding the paper, both converging towards one another in
the same forward and angular manner. To change any of these move-
ments would not end up in a circle.
One might think that this is so obvious that it is not worth
mentioning. One might also think that to know how to do it is a
good enough proof of understanding. True, if all you want to
know is how to make a circle. But if you want to understand all
forms of curvature, if you want to grasp the concept of circularity,
you have to decompose this globality into the sequential steps
which make it.
Leaving out for the moment my teaching experience with the students,
I will describe my own visual learning with LOGO, compare it with
my previous art training, and finally use all of these examples
for our original search of What is? and How can? visual learning
be achieved in a most meaningful way for both general and special-
ized visual education.
I came to LOGO with extensive visual training from art schools to
which was added ten years of art teaching, the later ones in the
training of art specialists for the public schools. What then
could have been So interesting about taking time to write a pro-
gram to draw a simple square or an ordinary circle? I know that
-75-
a square has four equal sides - I know that a circle is a rounded
square. I learned this from doing, from visual analogies, from
the visual configurations of a square or of a circle.
But when, for the first time, I faced the problem of having to
tell the blind computer to draw a square, my visualization was not
enough. I had to conceptualize "squareness". I had to tell "him"
(I personalize the computer because, in this instance, it is not
only a machine, it is not only a graphic instrument like a pencil;
it is all this, minus a thinking operator, which thinking I must
give it so it becomes alive - it becomes me), I had to tell him
what to do, I had to tell how I command my hand to draw a square.
I felt that, for the first time, I was really grasping the concept
of squareness, not only its visual aspect, but its conceptual
meaning. One draws a square mechanically. But when one has to
know at which specific angle the hand must turn in order to make
a closed four-sided figure - then one grasps squareness. To have
to say:
FORWARD so many steps
RIGHT 90
FORWARD
RIGHT 90
FORWARD
RIGHT 90
FORWARD
and to know that no other size angle will produce that figure,
then you have grasped squareness. This prompted me to go further
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into the understanding of the structure of forms in general.
I then gave myself the task of programming an "S". This, I
thought, would be interesting because of its apparent simplicity;
only a reversal of the continuous movement from left to right is
needed to give the "S meaning" by two similar curves. To teach
my blind computer to draw an "S", I had to figure out where to
start, when to do the reversal, and where to stop. In other
words, I had to analyze its structure.
A basic "S" is a part of two identical
touching circles, one placed right under
the other.
Which part of the circumference is
needed for this particular "S"? 3/4
turn or 270 steps.
So, I had to tell the computer to go FORWARD 1, LEFT 1, 270
times; at which point to go FORWARD 1, RIGHT 1, 270 times.
So, to draw this particular "S", I have to give the following
commands:
FORWARD
LEFT 1
FORWARD
LEFT 1
. . . and so on for 268 more times, then
FORWARD I
RIGHT 1
FORWARD 1
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RIGHT 1
. . . and so on for 268 more times.
Looking at it, it is easy to see the recurring pattern of FORWARD 1,
LEFT 1. The recognition of a pattern which makes the basic unit
of a given form is an important visual concept. First of all,
it is fundamental to the analytical and synthetic understanding
of forms, but more so because it is upon, by, and from it that
transformation is possible. The process of transformation oper-
ates from the stable quality of a structure, with the express
condition that this original quality is conserved. Reversibly,
a form is perceived, is recognized from its basic structure,
regardless of its details or appendage. An apple tree is recog-
nized as such from its particular structure regardless of whether
it has leaves or is growing apples, even though there are no two
identical apple trees.
The decomposition of our "S" into two directly superimposed arcs;
the further decomposition of the arcs into their basic elements,
gave me the stable quality of the "S" structure, from which I
could derive a general structural program to generate any possible
transformations.
TO CURVELEFT :SIDE :ANGLE LENGTH
10 IF :LENGTH = 0 STOP
20 FORWARD :SIDE
30 LEFT :ANGLE
40 CURVELEFT :SIDE :ANGLE (:LENGTH - :ANGLE)
END
TO CURVERIGHT :SIDE :ANGLE :LENGTH
10 IF :LENGTH = 0 STOP
20 FORWARD :SIDE
30 RIGHT :ANGLE
40 CURVERIGHT :SIDE :ANGLE (:LENGTH - :ANGLE)
END
These sub-procedural patterns were used to recompose the unit
"S". By filling in the required information for SIDE - ANGLE -
LENGTH, any transformations of the basic pattern becomes another
source of visual experience.
TO S
10 CURVELEFT 1 2 270
20 CURVERIGHT 1 2 270
END
TO SS (Small S)
10 CURVELEFT 1 6 270
20 CURVERIGHT 1 6 270
END
TO SSS
10 LEFT 90
20 FORWARD 50
30 CURL 1 6 180
40 FORWARD 50
50 CURVERIGHT 1 6 180
60 FORWARD 50
END
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Could the same basic subprocedures be
object where an arc is called for? A
, do
I
I
I.
/
used to draw another
heart for example?
TO HEART
10 CURVERIGHT 1 2 200
20 CURVERIGHT 2 1 42
30 PENUP
40 HOME
50 PENDOWN
60 CURVELEFT 1 2 200
70 CURVELEFT 2 1 41
END
So this heart is composed of a basic unit of a side of 1 degree
with an angle of 2 degrees repeated 200 times for the first arc;
to be followed by another unit of a side of 2 degrees with an
angle of 1 degree, that one repeated 42 times for the wider arc
of the lower structure - such sets to be repeated symmetrically
for the other side.
For me, this was a revelation. Not because I could not see the
specific configuration of a heart, but because understanding it
prompted me to perform the same decomposition and rebuilding upon
any forms: a vase, a bottle, a building, a cityscape, etc. I
could also better understand the structural-evolution of Mondrian
for one, or the Impressionists' study of color by the decomposition
of light. It is not that programming taught me something new. It
made me think in a new way - in a more profound way about what I
thought I knew well. In other words, it forced me to rethink my
thinking.
No, I will not exhibit my S or my . They are "non-creative"
products.
But I can talk creatively about my process for creating them, or
rather re-creating them from the original embryo, their basic
patterns. By transforming these patterns, I can now create a
world of individuals - just like in nature when the soil, the sun,
the wind act as modifiers upon the basic patterns of an apple tree,
for example, making every apple tree different and yet similar.
As with the programming of the square which led me to the concept
of "squareness", it is not that, in a sense, I did not know this.
I knew it in a sort of global, after the fact manner. But having
had to decompose this global knowledge into specific elements
which make it - having had to re-activate these elements through
computation, it made the whole thing so clear. I can now locate
the process of transformation from its basic pattern, and recog-
nize its stable quality.
Thus LOGO shows the answer to the first part of the previously
stated paradox: How can a process be creative and the outcome
not be? But this question generates its contradiction: How
can a work be accepted as creative when the process is not?
How Can A Work Be Accepted As Creative When The Process Is Not?
Today's emphasis on art products which prevails in most art
schools, is carried to general education where, today, the pro-
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duction of all forms of crafts has become a major art activity.
In crafts, where changes are readily made, any minor variations
in forms or colors are seen as proof of creation. For instance,
a new arrangement of macrame knots, a new color configuration of
strings, wool, beads, etc., is proclaimed as creative. The
emphasis on immediate creation has led to the misconception that
any product, regardless of its qualities, regardless of whether
or not the process of its creation has involved any real explora-
tion of basic concepts, is worthwhile. It has also led to the
stifling belief that the art process is based on pure intuition.
Intuition alone which has no resources for reflecting upon itself
as a process of growth can only generate a trivial process of
fits and starts. This is contrary to the ongoing research pro-
cess of artists and scientists where intuitive and formal thinking
feed one another in a reciprocal ongoing dialogue.
Most of my art colleagues would scorn my S and my as some
people at M.I.T. look at me as a renegade for working with LOGO.
One of them could not understand what I could find so interesting
in doing these simple geometric figures when art is so much more
emotional. He thought that I should be spending my time "trying
to retrieve these poor students from their too rational world".
And he started telling me of the pleasure he derives from drawing
trees - to soon talk about his frustration of not being able to
do as well as Constable. He had his "hidden teacher", Constable,
peeking over his shoulder - directing his vision. He also had
his norms of expectation.
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And he most probably thought that he was free in his expression
while I was enslaved in work which did not allow for the same
freedom, especially when the outcome, the product is a common,
and rather insignificant .I
It was difficult, if not impossible, to make him understand that,
although I fully agreed with him that the product was not creative
in every sense of the word, the process was open, less limiting
than his own efforts to attain someone else's standards. It is
always a frustrating situation to talk about a process one has
never or hardly experienced before. The art process, like the
process of programming, is like a kiss. One can describe it,
talk about it; but one really knows what it is only when one has
experienced it.
Using the following examples, I will try to demonstrate by com-
paring both product and thinking, how a process which is recognized
as inherently creative, like drawing and painting, can be used
for the altogether opposite purpose of repressive thinking and
doing.
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From Students' Diaries
Still-life of a "tree in
November", to be taken from
a picture in your mind and
transferred to the paper. I
wiped up. One of my strongest
talents is conversion of just
this kind. We also used a
new media, oil crayons,
something I've been using
since I was 8 years old.
Trying to create on paper an
image in your mind can be
difficult and is dependent
upon how clear the image is
and how well you can relate
it to paper. X
To try to draw a tree in
November proved to be quite
frustrating since my memory
was not sufficiently exact
to remember whole and part.
I tried to draw a scene from
Memorial Drive near Ash Street.
This place is lined with ash
trees and has always been my
favorite place. I could not
draw the street so it would
look correct. Finally I gave
up and just tried to draw the
tree. I had the colors
pretty well, but the form
lacked depth. I really depend
a lot on drawing what I see,
not what I think I saw.
Steve
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Let us begin by comparing the thinking at the onset of the
drawings. For X, it was the security of demonstrating one of his
strongest talents. For Steve, who remembered a place he liked,
he tried to reconstruct that memory. Not being satisfied, he
concentrated on one element.
Now, comparing these renderings of trees, it is easy to see
that for X, a tree is a tree - not a specific tree - just "a tree".
Which tree? Maybe one he drew
more inclined to think that it
duction - which he says is one
Steve, it is a real particular
he tried to recapture as every
before and was praised for? I am
is a mere reproduction of a repro-
of his strongest talents. For
tree he remembered - a perception
line makes us aware of.
The fact of having to retrieve from his memory and visually actual-
ize a place he liked, this involvement prompted Steve to put his
perceptive memory to test. At the following meeting, he told me
that, although he was a
his tree, he wasn't at
November. Driving back
out that, indeed, trees
and that after all, his
ware of using many colors while depicting
all sure that trees had so many colors in
to Memorial Drive, he was happy to find
were quite colorful, even in November,
perception was right.
For X, the exercise ended with the exercise, satisfied as he
was with his show of proficiency. So X also had his own Constable,
in this case his own copying talent reinforced during his high
school years. He could not, as Steve did, put to test his own
thinking and feeling through his own way of expressing it. Doesn't
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it look as repressive as the type of rote learning most edu-
cators loudly decry?
For B.A., another form of "Constabilisation", this one from an
art school:
For B.A. to draw a leaf or an artichoke was just another object
upon which hachures are indiscrimately applied to show depth or
shadow, without the understanding of the relief which modulates
the light.
With these examples, we can see that B.A. and X's perceptions and
vision, vitally important learning tools, have been distorted to
fit the standard of accepted production. Although the production
is different from the one decried in the 1940's, as we have seen
previously, it is today basically the same. This kind of art
education doesn't allow, any more than it did then, for independent
artistic growth. It is as repressive now as it was then. It is
only better hidden, and much more difficult to decry.
Cliches in Textbooks and Coloring Books
There is another phenomenon which also shares a large part of
responsibility for this "detournement" of perception, and of the
ability to express one's understanding of things. This one,
being so obvious, will clarify the more insidious ones previously
described.
It is the wide use of cliches in textbooks and workbooks, as
in arithmetic and reading; children's coloring books, and the
recent paint-by-number kits.
Children and adults seem to enjoy this form of activity, but for
a short time only. Adolescents do not keep on filling in colors
in coloring books; adults do not keep on buying different scenes
from paint-by-number kits. They lose interest. But before they
do so, it has had lasting disastrous effects on conceptual knowledge.
In 1952, Irene Russell and Blanche Waugaman revealed that 63%
of the children who had colored birds in coloring books had re-
placed their personal concept of the birds with the given model.25
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FIGURE 44. Coloring books affect a child's creative
expression. (Courtesy of Dr. Irene Russell, Research
Bulletin, The Eastern Arts Association, Vol. 3, No. 1,
1952.)
(A) This bird shows one child's
expression before he was exposed to
coloring books.
(B) Then the child had to color
a workbook illustration.
seven birds
Color seven birds blue.
(C) After coloring the workbook
birds, the child has lost his creative
sensitivity and self-reliance.
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Piaget, on the same subject, links the problem to the much
broader issue of general education.
D'o*u* vient l'obstacle qui, si souvent, st6rilise
ces premieres tentatives et parfois les interrompt
completement, tout au mois jusqu'a ce nouvel
essor de l'expression esthetique qui marque l'adol-
escence, alons qu'elles devraient se developper
de fagon continue? Il n'y a lA qu'un cas
particulier de ce phenomene gineral qui caracter-
ise malheureusement tant de systemes traditionnels
d'6ducation ou d'enseignement. Du point de vue
intellectuel, l'cole impose trop frequemment
des connaissances toutes faites au lieu d'en-
courager la recherche: mais on s'en apergoit
peu parce que l'enfant qui rephte simplement
ce qu'on lui a appris parait fournir un rende-
ment positif sans qu'on soupponne ce qui a
et6 etouffe d'activites spontandes ou de feconde
curiosits. Par contre, dans le domaine artistique
ou rien ne vient remplacer ordinairement ce
que la pression adulte risque de ditruire sans
retour, il n'est que trop 4vident qu'un pro-
blame se pose qui engage en fait notre
systeme usuel d'education. 2 6
Paraphrasing Piaget, when the doing of art imposes ready-made
knowledge (connaissances toutes faites) it may even be more
disastrous than in other disciplines because of the general
belief that, because art is active doing, because each work is
different, it is then by its nature always creative.
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Mobiles - Pendulum
Because today we do not see art classes like this one
but a group of individuals actively engaged in doing their own
work, we assume that creative activities are taking place. Un-
fortunately, it is not always so. Let us imagine a group, whether
at the kindergarten or the university level, engaged in the making
of a mobile "I la Calder". At first glance, every one is in-
terestingly different. On second look, one realizes that the only
changes that have taken place are in the suspended forms, the
main structures being a mere duplication of Calder's. After
seeing an infinite number of variations on this known theme, one
must question the validity of such "creative copying". It is
interesting to note here that no other sculptors have made mobiles;
plagiarism would have been too obvious. But in art classes, it is
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seen as a worthwhile activity. Indeed, the activity could be
worthwhile if only the underlying principle of this particular
movement was mentioned: balance, and if its functioning prin-
ciples were explained.
To bring a group of future art teachers to awareness of the use
of another form of movement, the pendulum movement, I invited a
colleague who is a physicist to explore the principle with stu-
dents using common art materials: plasticine and strings.
After many tries with size (weight), shape (wind friction), form
(solid and open), they discovered that the length of the string
was the main factor for the quality of movement. They were asked
to apply this new knowledge to any visual project they fancied.
It is impossible here to describe the climate of the class when
the students brought in their work. We had previously agreed
that each would keep their project a secret from the others.
The variety of work was staggering: from a game of chance, mu-
sical instruments, paintings, sculptures, to the stabilization of
a sail boat one was building. One student, already engaged in
teaching, worked with one of his colleagues (also a physicist) on
an electrified sculpture which would light up when the pendulum
hit a specific spike.
Each one described his own process, from the first idea that came
to mind - the ones that didn't work - could have worked - to the
one finally selected. Each and every one enjoyed the work of the
others, discussed the principles involved, and the visual means
for its realization. One student did a systematic research on
the different configurations resulting from the sequential lowering
of the knot of a double pendulum. The following examples are but
two taken from a total of 43.
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For this one, who had previously studied biology, the pendulum
configurations led him to a study on the growth of forms, or as
he put it, "visual gravity". From superimposed acetates, of
which these two are examples, linear and solid space, he made
relationships with membrane and bone structures in nature.
The intriguing visual phenomena of the varying speed of the pendu-
lum led this student to build an environment whereby the "lowering
of the ceiling" (shortening of the strings) would make the trans-
parent discs move at different speeds, thus creating an ever-
changing visual pattern.
4W
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The first idea for this musical instrument was actually built.
A three foot cylindrical form, with its fixed metal cans filled
with water at different levels, would give different sound when
hit by the swinging pendulum. The following sketches show ideas
for improvements for control of sounds and rhythm, variations, and
generalization
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Transposing the same unfolding of this experience to the mobile,
a student teacher had her junior high school students play on
the seesaw before they were asked to re-enact the principle in
a sculpture. Having never seen a Calder mobile, they had to,
like Calder, invent the structure.
Some were suspended structures, while others were stabiles from
which clusters of balancing objects were balanced from other
clusters; a whole system of weights and counter-weights, not al-
ways resulting in even balancing. Not having been given the mo-
bile model beforehand, the students did not think that they had
to achieve an evenly balanced movement as in Calder's mobiles.
They played with the principle.
The understanding of the underlying principle in the balance
movement, as in the pendulum, offered possibilities for fundamental
choice and development, as opposed to the prohibiting, restricting,
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and superficial choice and development offered by the making of a
mobile "a la Calder".
As the one who built the musical instrument said: "At first, I
wasn't pleased at all with the problem. I didn't know if one
had to enter upon it with a mathematical mind or what . . . Yet,
the experience done in class was interesting. The fact of having
to start from nothing - that I had to think of something entirely
new didn't please me either."
It is sad indeed to see that after five years of active art
training, one's thinking is enslaved into the false "creative"
security of the doing of variations on known themes, when the art
process is made of the exciting creative insecurity of the thinking
of something new.
How can one expect the art teacher quoted above, who has gone
through such training, to recognize the individual needs and per-
sonal forms of expression in children and adults?
How can that teacher allow for, and encourage students to leave
the beaten path when "thinking of something entirely new" has
become alien and unpleasant, from years of art for art's sake
training?
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This ten year old couldn't understand why, when doing comic
strips in school, he wasn't allowed to break away from the
usual framing.
Luckily, he did it anyway (but at home).
What is even more damaging here, in a broader educational sense,
is that this youngster, who is having difficulties with written
language, had found a way to express narrative through visually
linking each frame. Art activity was, for that youngster, more
harmful than helpful, more repressive than creative.
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If I have dwelt so much on the nature of the obstacles which,
still today, interfere with the creative process inherent to
art, it is because I firmly believe that before one can make a
plea for the insertion of the visual arts as an important form
of learning in higher education, they must AGAIN undergo a pro-
found re-evaluation of their aims and means.
This re-evaluation was achieved by Gropius as long ago as 1919,
through the founding of the Bauhaus in Germany.27 In the next
section, I will extensively cite the educational philosophy
and practice of individuals who have made the Bauhaus. The edu-
cational principles of Gropius, Albers, Kandinsky, Klee, and
Moholy-Nagy are as valid today as they were then, not only for
the field of art, but also for the broader fields of art edu-
cation and education in general.
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Bauhaus
The growing awareness of the new role of the artist in society
induced the great German architect Walter Gropius to recommend
in 1916 to the Grand-Ducal Saxon State Ministry in Weimar, the
founding of an educational institution as an Artistic Counselling
Service for Industry, the Trades and the Crafts. "The manufacturer
must see to it that he adds the noble qualities of hand-made pro-
ducts to the advantages of mechanical production . . . as long as
the collaboration of the artist was held superfluous by industry,
machine products were bound to remain inferior substitutes for
hand-made goods." 28
In 1919, Gropius opened the Bauhaus in Wiemar with a manifesto:
Let us create a new guild of craftsmen without
the class distinction that raise an arrogant
barrier between craftsmen and artist. Together,
let us desire, conceive, and create the new
structure of the future which will embrace
architecture, and sculpture and painting in one
unity and which will one day rise toward
heaven from the hands of a million workers
like the crystal symbol of a new faith. 29
As Gropius well understood, the success of his idea, like the
application of its principles, largely depended upon the persons
who had the responsibility of working them out. During his dir-
ectorship, Gropius assembled a brilliant staff: Johannes Itten
(Preliminary Course), Josef Albers (glass and furniture), Laszlo
Moholy-Nagy (metal)., Marcel Breuer (furniture), Herbert Bayer
(typography), Oskar Schlemmer (stage and wall painting), Gerhard
Marcks (pottery), Adolf and Hannes Meyer (architecture), and the
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world famous painters Wassily Kandinsky, Lyonel Feininger, and
Paul Klee of the Blaue Reiter group.
In his journal, Oskar Schlemmer gives us this description:
The structure of the Bauhaus is voiced
through the personality of its director.
It is not subject to any dogma, it is an
overture on everything new, on everything
that stirs the world, it is a will to
assimilate . . . It is also a need for sta-
bilization through the confinement of all
that into a common denominator in order to
create a code. As a result, each person
involved in the Bauhaus was forced to re-
solve almost daily the fundamental prob-
lems of their teaching. 3 0
The continuous re-evaluation of the raison d'etre of the Bauhaus
led Gropius to re-affirm its basic principles, and that as
soon as three years after its opening.
The Bauhaus has made a start in breaking with
the usual academic training of the artist to
be "little Raphaels" and pattern designers,
and has sought to bring back to the people
those creative talents who have fled the
artistic working life, to their own, and the
people's detriment. The Bauhaus could become
a heaven for eccentrics if it were to lose
contact with the work and working- methods
of the outside world. Its responsibility
consists in educating people to recognize
the basic nature of the world "in which they
live" and in combining knowledge with their
imagination so to be able to create typical
forms that symbolize that world. What is
important then, is to combine the creative
activity of the individual with the broad
practical work of the world. If we were to
reject the world around us completely, the
only remaining way out would be the "romantic
island".31
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Such a drastic breakaway from the established Culture, from the
Art of the respected academies, was bound to bring about many
internal and social conflicts. Gropius had to continually
defend his concept of the fusion of Art, Technology, and Science
against masters who either wanted to produce "individual pieces"
(Itten), or who felt that "the close contact between modern art -
especially painting - and the technological development of the
twentieth century must lead inevitably and with surprising con-
sequence to mutual rejection" (Muche).32
I seek unity in the FUSION, not in the
separation of these ways of life. Why
is it that we can appreciate equally well
the form of a well-built automobile, an
airplane, and a modern machine as individual
works of art beautifully formed by creative
hands? It is by no means our nature to reject
one or the other; instead, it clearly con-
cerns two entirely separate processes of
design that exist side by side, of which the
one is by no means outmoded while the other
is modern . . . For some time, industry has
been trying to attract creative men . .
to develop forms of their products. On the
other hand, young artists are beginning to
face up to the phenomena of industry and the
machine. They try to design what I would
call the "useless" machine (works of Picasso,
Braque, Ozenfant, Jeanneret, the new Russian
and Hungarian schools, Schlemmer, Muche,
Klee, etc.), thus a bringing together of the
two processes of design!
The independent artist, groping his way
toward the "useless" machine, is already
orienting himself with this compass of the
future. He is no opponent of the machine -
he wants to overcome its demon . . .33
Gropius' deep insight of the artistic process, regardless of
purpose or product. - his skillful and undogmatic leadership cre-
ated an atmosphere where people, often different in nature, and
professing different views, were able to develop individually, and
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thus prevent the Bauhaus from becoming a stereotyped "teaching"
institution like the existing academies and vocational schools.
This permanent revolutionary state made the Bauhaus one of the
most hated institutions of the "New Germany", accused of anti-
German acts, of Bolshevik and Marxist views, and became a first
class target in election campaigns. In 1928, after nine years
of directorship, Gropius resigned, saying,
Until now, ninety percent of my efforts
were expended defensively. Today the
Bauhaus is one of the leading members
of the "modern movement", and I can serve
the cause better if I continue working
for it in another part of the movement.34
His successors, Hannes Mayer and Mies van der Rohe could not
save the Bauhaus from the difficult climate of the Germany of
the 1930's. Students and masters were split into "leftists" and
"rightists" groups while Nazism was becoming the major political
movement. In 1932, at the time of the closing of the Bauhaus in
Dessau, an art critic wrote: "The disappearance of this so-called
Institute of Design will mean the disappearance from the German
soil of one of the most prominent places of Jewish-Marxist 'art
manifestation'.0
After its closing in Dessau, Mies van der Rohe reopened the
Bauhaus in Berlin, this time as a private institution, independent
of state funding. Within a year, the State Secret Police imposed
the following conditions:
1. Ludwig Hilberseimer and Vassily Kandinsky
are no longer permitted to teach. Their
places have to be taken by individuals who
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guarantee to support the principles of
the National Socialist ideology.
2. The curriculum . . . is not sufficient 36
to satisfy the demands of the new State. . .
On July 20th, 1933, Mies van der Rohe informed the Office of the
State Secret Police that the faculty of the Bauhaus "saw itself
compelled, in view of economic difficulties . . . to dissolve the
Bauhaus Berlin."3 7 Their statement of economic difficulties was
later claimed solely for reasons of security.
What made the Bauhaus? What made it possible for it to continue
despite its financial and political difficulties, and three
forced relocations (Weimar, Dessau, Berlin) and in spite of a
mere thirteen years of painful existence? What makes its philoso-
phy as real today as it was then? What made it possible is that
at no time did the Bauhaus allow itself to become institutionalized.
Its basic philosophy was deeply rooted in society, while the con-
tinuous re-evaluation of the disciplines modeled the needed changes
of the society. Each one lived one's philosophy, work was part
of the biological life, and within a strict discipline, individual
freedom created collective freedom.
Masters and students MADE the Bauhaus as the Bauhaus MADE them.
If Gropius' initial objective was the unification of painting,
sculpture, and architecture for the creation of forms that
would symbolize the new industrial era, putting this unifying
principle into practice led the masters to go beyond the designing
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of industrial forms and reach a much broader view of art, of
art education, and of education in general.
Fifty years ago, for Kandinsky -
. . .the influential heritage of the 19th
century - the extreme specialization and
consequent disintegration - has placed a
heavy burden on all aspects of today's life,
and forces the problems of art education, too,
further and further into a dead end. Today's
art education aims at being a specialized
training confined to its own field - just
like the specialized training of a doctor,
lawyer, engineer, mathematician, and so on.
Specialized training without basic knowledge
of general humanistic concepts should no
longer be possible. What is missing in
today's education - almost without exception -
is an inner view of life or of the "philosophical"
foundation of the meaning of human activity
Education usually consists of a process of
more or less forced accumulation of individual
facts which students are supposed to learn
and for which they have no use outside their
particular "field". Of course, with this
kind of learning, the capacity for "integrating",
or in other words, the capacity for observing
and thinking in terms of a synthesis, is dis-
regarded to such a degree that, to a great
extent, it becomes atrophied. The primary
purpose of any education should be to
develop the capacity to think in two . .
ways: 1. the analytical, and 2. the synthetic.58
A student describes Klee's teaching as "never instruction of the
simplest kind, one where the "teacher" lectures and the "student"
learns. Like a magician, so to speak, with glance, word, and
gesture, he turned the unreal into reality for us, the irrational
into rational. Things that existed only emotionally . . . became
graphically definable."
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Klee taught us to see the composition and
structure of vegetable and animal life. Not
only did he teach us to perceive it visually,
but in his theory of forms, he gave us all
the principles of creativity. He showed us
the all-embracing synthesis which embraces all
organic and inorganic life. The very phenomena
we were used to seeing in biology and sociology
suddenly became relevant once more in formal
design. Everything: zoology, biology, chemistry,
physics, astronomy, literature, and typography
helped to make us understand (literally) how
we, with every bit of our existence and all
of our activities, are part of humanity and
the cosmic rhythm, and how we are engrained in it.
Like all new things that open new horizons,
these formal, genetic investigations origin-
ated in intuitive fantasy. They are, as every
science is at its beginnings, at first purely
speculative. After all, chemistry was alchemy.
The consequences of this work and the possi-
bilities for the development of the ex t
sciences cannot yet be envisaged . . .
"The best education is one's own experience", says Albers.
Experimenting surpasses studying. To start
out by "playing" develops courage, leads in
a natural manner to an inventive way of
building and furthers the pedagogically im-
portant facility of discovery . . . Instruction
in professional techniques hampers inventiveness
. . . Pioneers have often started as non-
professionals . . . In doing this, we do not
always create "works of art", but rather
experiment: it is not our ambition to fill
museums; we are gathering experience. That
is to say; we do not want to imitate, we want
instead to search our own, and to learn to
find out things on our own - we want to learn
to think constructively. 4 0
New Bauhaus Chicago
In 1937, four years after the closing of the Bauhaus in Berlin,
Moholy-Nagy founded the New Bauhaus in Chicago, the present
Institute of Design. Moholy-Nagy's philosophy was fundamentally
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the same as that of the original Bauhaus, but with a greater
opening towards society at large, and art education in general.
It is not by accident that the New Bauhaus opened in Chicago. John
Dewey's philosophy on art and education had prepared the grounds
for it. Moholy-Nagy wholeheartedly endorsed Dewey's thesis that
every human being possesses creative talent. His philosophy
rested on two main points: the conviction of the need of man to
express his creativity; and the need to accentuate his social
responsibility.
By integrating sensorial and intellectual
experiences, a balanced development of all
natural gifts is sought. To reach this ob-
jective, one of the problems of the Bauhaus
education is to retain in the adult the child's
sincerity of emotion, his truth of observation,
his fantasy and creativeness.4 1
Like the holistic approach of a child to learning and expression,
the student of the New Bauhaus, besides the workshop practice
which formed the core of the curriculum, received a . . .
well-rounded scientific education in physics,
chemistry, biology, physiology, and mathematics,
taught with a conscious approach to coordination.
Guest lectures on the history of art, sciences,
philosophy, psychology, etc., widen the know-
ledge of contemporary movement and inform the
student what the world around him may exput
from his approach to creative activities.
To teach these courses, Moholy-Nagy had amassed a unique group
of people. As reported by Sybil Moholy-Nagy,
. . . they were faculty members of the Uni-
versity of Chicago, belonging to the "Unity
of Science" movement. They joined the New
Bauhaus because they saw a common denominator
in its program and their own effort to define
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scientific terms according to actual function
rather than traditional usage. The ultimate
end of their semantic approach was an equation
of human thinking and acting, just as the
Bauhaus aimed at an equation of function and
design.43
Within two years, the students of the School
of Design filed seventeen applications for
patents, and an uncounted number of small in-
ventions were incorporated into the daily work-
shop production. Many prizes were won in
national competitions for textiles, posters,
and ideas for display. 4 4
While Moholy-Nagy lived, the School of Design was his personal
domain and responsibility. He constantly fought for its creative
life and its economic survival. During the second World War, he
adapted the curriculum to the war effort, creating courses on
camouflage, on the adaptability of wood as a replacement for
metal parts, and developed a training program for occupational
therapists for disabled veterans,
The camouflage workshop, under the direction of Gyorgy Kepes,
produced a wide range of new techniques and concepts such as the
creation of a simulated shore line and floating island to conceal
the vastness of Lake Michigan. Twenty-four different types of
wood-springs were developed. The first non-metal all-wood bed-
spring was produced with the help of Frank J. Seng, a Chicago
manufacturer. With the support of Dr. Konrad Sommer, head of the
Illinois Neuro-psychiatric Institute, and Dr. Franz Alexander,
head of the Chicago Institute of Psychoanalysis, students, nurses,
and social workers were trained as occupational therapists.
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Because of Moholy-Nagy's extensive educational vista, the course
he had initially developed for the disabled veteran led him to
a much broader understanding of all types of rehabilitation:
Occupational, social, recreational, and edu-
cational therapists do not have to be artists
to vitalize their patients for creative tasks,
but if they are to be good therapists, they
must have had creative experience. The word
"creative" is not used here in relationship
to the arts only. "Creativeness" can be
applied to all types of work in the artistic,
scientific, and technological sphere. It
means inventiveness, resourcefulness, the
ability to establish new relationships be-
tween given elements. This technique should
be the integration of arts, science, and
technology, with emphasis on creativeness.
Such daily experiences should be daily
routine in every occupational therapy school
With even greater insight, he proposed that the analysis of the
results from this new approach could throw an unadulterated
light on the roots of creativity, the knowledge of which was to
be used as preventative measures to social and educational
disabilities.
Though this may be the way to important
psychological findings concerning the
handicapped, it is also beyond the scope
of immediate urgency. Analyzing the sources
and forms of these expressions, we may come
to the roots of inventiveness, fantasy, and
creative impetus. This knowledge could be
applied to handicapped and non-handicapped 46
people in a form of vocational guidance . . .
Prophetically, he had foreseen the dropouts of the '60's who,
in search for their "creativeness" turned to music - to the arts
and crafts - to the technology of farming and building, trying
to overcome their educational and social "deficiencies".
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After Moholy-Nagy's death in 1946, no one could replace him, no
one could keep on solving the School of Design's economic diffi-
culties by constantly adapting its curriculum. So, in 1950, it
merged with the Illinois Institute of Technology, becoming a
department of the Engineering division. With this change came
the general entrance requirements, which were not necessarily
the most pertinent for an artist or a designer. Grades and tests
followed, thus altering the former free-form curriculum.
In 1955, the fear of the faculty that the Institute of Design
would degenerate into a mere vocational school for designers
and would forfeit its spiritual horizons, was expressed in an
open letter to J. T. Rettaliata, president of the Illinois
Institute of Technology:
The designer must be more than a stylist or
decorator who caters to fashionable or oppor-
tunistic needs. The designer must be an
ethically responsible professional with a
developed creative ability based on the most
penetrating scientific and artistic insights
of our time. A true, growing, and expanding
economy demands a growing and expanding culture
. * . The present tendency is to consume the
"yield" of the past two decades. A school
that does not fertilize the ground for future
growth is not only failing to contribute to
the development of its culture, but is
actually a parasite on that culture.47
This shifting from the broad creative educational philosophy of
Moholy-Nagy to narrowed specialized or vocational training, had
its repercussions on art education at large. Conscious of this
situation, the Institute of Design started, in 1952, summer
sessions in art education. Its goal was to retrieve its basic
creative philosophy from the expanding new academism of I.D.
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production, as proliferated by its graduates.
The Institute of Design and Art Education
Although the initial aim of a specialized or vocational school is
the training of the specialist for specific work, many of these so
trained specialists enter the field of education. Consequently,
with few exceptions, they teach back what they have learned, the
way they were taught, most often forgetting (or perhaps never ha-
ving learned) the educational principles which make teaching and
learning an open experience. The Institute of Design did not es-
cape this fate. In 1955, Peter Selz and Richard Koppe wrote:
While education at the Institute of Design has
led its graduates into many design areas, large
numbers of them have naturally turned to teach-
ing. Although this spread of the school's phil-
osophy and methods modernized design education
all over the country, at the same time a new
academism began to crop up wherever teachers
adopted ID products without understanding the
philosophy underlying this production, and
taught their students to turn out hand or wire
sculpture, mobiles and stabiles by the gross,
as a few years earlier they had trained these
students' older brothers and sisters to follow
patterns and execute border designs. From a
growth toward inventive experimentation with
tools and materials, the aim of the pupil was
perverted to the manufacture of "modernistic"
products.
In order to avoid this cookbook philosophy, as
well as to disseminate further the basic edu-
cational philosophy of the Institute of Design,
a graduate program in art education was estab-
lished in 1952. This program does not train
specialists to do whatever is fashionable - be
it leather work, pottery, orenamfe1i:rTg.. While we
realize that such specialization is important, we
believe that education toward creative thinking
can be applied to whatever process may arise.
At the same time, an individual who has experienced
the creative process makes a more understanding
teacher. 4 8
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The art education program at the Institute of Design emphasized
at first the "pure act of doing".
Almost like the dance, the approach is both
physical and emotional. Free arm and finger
movements, the squeezing of clay, experi-
menting with wire, liberate the student from
preconceived esthetic notions and help him
rely on his own ingenuity . . . At first
the student forms directly with his hands
and he extends this forming process to the
use of a simple hand tool, like a pen or
a hammer.
Also, working with paper, he may merely
have crumpled it, thereby creating an un-
controlled surface. Afterwards, the sur-
face is controlled: the idea is projected,
and paper is re-evaluated as a structural
sheet material. It is scored and folded and
repeatable surfaces are created while ex-
tensions of the hand such as cutters, rulers,
and squares are brought into use, which in
turn will have a decisive influence on the
resulting study.
The student applies the same essential
approach to the machine as the use of hand
and hand tool. He can employ the same in-
ventive manner in moving a piece of wood
through a jig saw. Again he is unconcerned
with a prior idea and may violate the usually
accepted limitations of materials to find
his own answers.
Subsequent to the process of pure exploration,
various esthetic considerations enter the
student's growth. After the early and nece-
ssary freeing process the student works with
ideational concepts. His purpose now is
organization and structute. 4 9
The history of the Bauhaus can serve as a model for the fluctu-
ating patterns which compose the history of education. Like
Rousseau, Froebel, Montessori, and Dewey before them, Gropius
and Moholy-Nagy have contributed to the formation of waves which
disrupted, but for a short time only, the otherwise calm and safe
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state of any educational system. Unfortunately, the flow of such
individuals tend to die with them, or is weakened by their followers
who, as Dewey said:
W . . form schools, swear by the words of
their masters and go on repeating his
thoughts after him, and often without the
spirit and insight that originally made
them significant. 5 0
Finally, all of this reaches death on the shores of the coercive
educational and societal institutions. Like a tide, education is
a history of rising hope and fading expectations.
Our present educational system has grown into such a big business,
letting itself be modeled and controlled by the ideals of renta-
bility of our profit-oriented society, that today's innovators
are seen as "revolutionaries", such as Ivan Illich (1970).
Although I do agree with Illich's "deschooling of society", I
cannot help but feel that these marginal attempts can only be
temporarily disruptive and will not solve the overwhelming problems
facing today's society and education.
The student revolts of the '60's could not effect profound changes
in the face of the concerted dilatory measures of educational
establishments, especially when backed by a well organized police
force. Even today's large number of dropouts doesn't affect the
system. They have merely become a new type of consumers. Special
services are established, new institutions are created. And the
system goes on unperturbed, feeding on its own failures.
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Art, by complying with the demands of the university, by accepting
its criteria, which are not necessarily suited for artistic spec-
ulations, has forsaken its educational role, and is also feeding
on its own failure. The following expose on the type of research
presently done in most departments of art education, followed by
a survey of art experiences as remembered by young adults,
should prove the point.
Art Education Today
Two major publications have contributed to the development of art
education. In 1943, the English philosopher, Sir Herbert Read,
published his Education through Art. His basic philosophy is
still as pertinent today as it was then. But, as he rightly said,
"On the subject of teaching, the little I can say is based on ex-
ternal observation and reflection rather than on practical experi-
ence."t5 In 1947, Viktor Lowenfeld, a psychologist at Pennsylvania
State University, published Creative and Mental Growth, laying
down the foundations of causal interdependence of growth and crea-
tion in children. In this book, written primarily for teachers, he
widely discusses the kind of activities and materials best suited
for each developmental stage (described on pp. 38-50).
Because of its textbook nature, teachers could find a wealth of
information on activities they could readily apply, causing Crea-
tive and Mental Growth to become the bible of art education. Its
emphasis on intellectual, social, and emotional growth outlined
the paths for research in the growing field of art education.
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Since then, most academic research done in the field of art edu-
cation has been on "Child Art", using children's art as sources for
theories of psychological development, psychoanalytical diagnosis,
social and cultural differences. These studies use quantitative
approaches more appropriate to research which requires control of
environment and variables.
In 1976, George W. Hardiman and Theodore Zernich, editors of the
Review of Research in Visual and Environment Education, could write:
A close inspection of the quantitatively oriented
research done in art education reveals a body
of information that is loosely structured around
theoretical controversies that proliferate the
domains of anthropology, education, psychology,
and sociology... . In fact, if one were to eliminate
all of the research in art education which has
been done during the past decade, the practice
of teaching art in the elementary an 2 secondary
schools would be largely unaffected.
As examples, the titles of the following doctoral theses will ex-
plain Hardiman and Zernich's concern.*
"Social-cultural analysis of aesthetic prefer-
ences in selected urban subcultures."
"The relationship of certain socio-cultural and
community factors among sixth grade students
to creativity in art."
"Art style preference relationships to per-
sonological and sociological variables."
"An analysis of selected personality traits as
predictors of success in self-instruction in art
at the college level."
"Utilizing counterattitudinal role playing and
inconsistency as instructional strategy in art criticism."
*From Review of Research: in Visual Arts Education, 1973, 1975,
and 1976.
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However, there are some practicing art educators at the elementary
and secondary schools who show real concern for the state of
today's art education. One has only to read the titles of their
articles in the Art Education journals, or hear their talks at
art educators' meetings:
"Why Johnny Can't Do His Own Thing in His Art Work"
"Currents in the Arts: Conflicts and Contradictions"
"Art isn't a Verb, Except Poetically"
"A Little More Dialogue Please and a lot Less Rhetoric"
"Statistical Antics"
These are but a few taken from last year's Art Education journals.
Unfortunately, such "hands-on" research doesn't seem to find its
way into the sort of research presently done in departments of
Art Education. It seems obvious that, in order to satisfy long
established criteria of accepted fields in academia, art education
feels compelled to graft itself to domains like psychology and
sociology.
In the Fall, 1976 issue of the Review of Research in Visual Arts
Education, Rex Dorethy ends his integrative review on "Theory and
Research in Perceptual Learning Related to Art Education" with
this remark:
Increasing attention, (however), is rightly
being paid to data from other disciplines, but
there is some risk involved, since the data
may not directly apply to art efforts. This
generalized knowledge may aid in establishing
conditions for intial learning, but how to
continue at higher levels of human performance
such as invention or creativity remains clouded.
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We might find here causes for the small amount of research done
in adolescent art education, and consequently in adult art edu-
cation. It appears that there is a common belief that the problem
of artistic decline in the adolescent is a problem inherent in
adolescence, therefore, this problem belongs within the realms of
psychology and sociology. This situation has not helped the field
of art education to question its own activities. And yet, the
problem of artistic decline, as observed with the 12 year old, is
the most important and urgent problem of art education because it
is when adult illiteracy begins.
In 1971, the Committee for Out-of-School Education and Cultural
Development of the Council of Europe recognized the same problem.
The importance of this point cannot be over-
stressed, as it is here that "aesthetic illit-
eracy" in adults begins. Having decided that
the making of art is a childish activity
and rejecting it, most adults are incapable
of reconciling this with the activities of
adult artists. Their attitude to art is
one of confused puzzlement, often a belief
that the artist is making fun of the general
public. This feeling is tempered by a nagging
fear that as an influential minority takes
the work of artists, particularly contemporary
artists, seriously, somehow they are deprived 54
of some special enjoyment, which indeed they are.
I do not think that the solution to the problem of adolescent
art is to be found in the present reaction to the normal develop-
ment of the adolescent, the desire to keep him in his child art
stage (as previously discussed on pages 56-57). No more does it
lie in the actions of too many art educators who see their role
as one to counterbalance our presently too-rational world, and
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the too-great importance given to science and technology. This
counterbalance is to be with more art. "YOU GOTTA HAVE ART" is
the slogan of the National Art Education Association.
More art of the kind generally practiced today will not solve the
problem. This might seem to be too harsh a statement. The
following survey which has just been done by a young elementary
school teacher among her colleagues and friends should enlighten
us, or shock us, as she was shocked.
Survey of Art Experiences
My survey question was: When was the last time
you had art and why? In asking this question
I was trying to find out positive and negative
results of early art experiences and how these
feelings were carried into adult life. I had
to interview people I had access to which made
the type, age range and occupation of my inter-
viewees limited.
First Grade Teacher in her 20's
The definition of what art is is a touchy issue.
This woman does needlepoint, cross-stitch and
took an adult education course in weaving last
year. If the cross-stitch and needlepoint
came in kits with designs drawn on the fabric
there is no original work or design. However,
in weaving she started "from scratch" so to
speak, so there was some original thinking
involved.
In college she took a children's art course as
a requirement. Her feelings are that art is a
God-given talent. "The artist" can draw well
without resorting to stick figures, which she
felt she must do "because she couldn't draw".
In regard to her early experiences in art, she
went to parochial school where there was no
art to speak of except occasionally they would
get a piece of paper with a museum reproduction
on the top of it and they would copy sentences
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about it that were written on the board.
Second Grade Teacher in her 20's
The art experiences of this woman ranged from
7th grade when she took an art elective to a
required course in college. In 7th grade the
art teacher actually told her she was not good
in art. In college she tried very hard to do
well in her art course. The grading was rated
Vi +as best,/as average, and V-- as inferior.
This woman got a V- which obviously had dis-
couraged her from experimenting further in art.
She also remembers vividly a 1st grade experience.
When they had free time as a reward they were
allowed to paint. The teacher was very fussy
about neatness, she recalls. One time when
using this special privilege, her paint started
dripping. She quickly asked her "arty friend"
to fix it because she was so scared of the
teacher's negative reaction. Her friend rapidly
turned the person she was painting into a fat
lady thus using the drop to advantage and avoiding
the scorn of the teacher.
Third Grade Teacher in her 50's
This older woman's only comment was when she
attended Lesley Normal School many years ago, she
had her "talented" boyfriend do her art homework
for her. She then avoided her fear of art and
fooled the teacher as well. She could not recall
the origin of this initial fear of art.
Reading Teacher in her early 20's
This woman still enjoys art and would consider
watercolor her main media. As a child she always
felt her sister was the most artistic. It is in-
teresting to note that as adults her sister has
dropped art while she has continued to develop
her interest. Her grandparents sent both of them
to art summer school as children. She also men-
tioned she was encouraged by her parents. In
college she elected to take art.
Head of Research at Horticultural Company in her 20's
In this interview the issue of what is art came up
again. She had knitted a sweater last year.
Again when a pattern is used and there is not
original thinking, is this considered art? I think
not. Discussing her schooling, I found
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out that she was an art history major because
a fantastic person headed the art history
department. However, in her junior year she
dropped this major because of her inability
in a required studio course. Her inferiority
was caused by a comparison of her art work to
her peers. She felt she just could not do as
well as they did.
It is interesting to note a negative elementary
art experience as well. She remembers her art
teacher would make fun of her art work and praise
the "talented artists" in her class.
Junior High Math Teacher in her 20's
An experience in 5th grade stunted this inter-
viewee's growth in art. While making up a folder
of what the students felt was their best work
this woman submitted a drawing she did of a
bird which she was very proud of. Her shock
and future artistic discouragement was a result
of her 5th grade teacher laughing at her drawing.
This teacher further reinforced a negative
attitude in this student by appointing her to
paint the sky in all murals while more "talented"
members of the class were priviliged and got to
paint figures and other complicated tasks. This
person has not participated in an art project
since that time.
Accountant in her 20's
Since kindergarten, this interviewee felt she
was bad in art. The last time she took art was
in 8th grade when it was required. She felt
abstract art was easier for her. She could never
make a figure. A first grade incident sticks in
her mind. She remembers an assignment to draw
a bird. The two people on either side of her
drew beautiful cardinals and robins. In comparing
these drawings to hers she realized she couldn't
draw as well as her peers.
One reason why she did not elect art after 8th
grade was because she was very competitive
academically and did not want to take something
she was not confident in, thus ruining her
academic rating.
Bank Management Trainee in his 20's
The last formal class this interviewee took was
in 8th grade although he would paint in college
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when he had free time. He copied the learn-to-
draw pictures found in the TV Guide as a child,
but never got a response from the company spon.
soring this contest. Along the same lines, he
had a John Nagy learn-to-draw set. Mr. Nagy
puts out a step-by-step learn-to-draw package.
This interviewee liked this because he was
successful (of course).
This bank trainee was discouraged in art in high
school by comparing his artistic ability to a
friend's talent in making cartoon people.
This survey is enough to make anyone in education,
much less art education, distressed to say the
least. I will try to draw some common conclu-
sions found in these interviews. What can we
learn from this appalling discouragement of
these people? What are we doing or not doing
for children?
One common point is the horrible criticism of
teachers. I wonder if these "educators"
realized that what they probably considered a
minor comment or attitude caused a permanent
scar on these people.
Another point is competition. Many of these
interviewees were discouraged at a young age
by comparing their drawings to their peers.
Also, it was interesting to note how important
academics are. If one cannot get a good grade
in a course, one does not take it. This ob-
viously does not speak well for our grading
system and the demanding competition that
goes along with it.
Many also beat the system by letting someone
else do the work for them. How sad it is that
these people felt so inferior in artistic ability
that they had to stop their artistic learning
process. to "succeed" in our educational system.
Gimmicky learn-to-draw kits also helped stifle
creativity these people had. Tt was interesting
to note the one person who still "practiced art"
was encouraged by her family.
I would like to state that although this is not a
scientifically done survey, it is appalling to
note the gross weaknesses in our school system,
specifically teacher criticism and the attitudes
of our society toward art. It seems positive
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reinforcement of teachers, parents, and
other authority figures could go a long way in
encouraging creative thinking in our children.
I do not think that this last expose needs further comments.
In the first part of this inquiry, I have tried to show that today,
as yesterday, art in education is, in general, a more repressive
than creative activity. In spite of the many changes that have
taken place, in spite of art classes buzzing with activities of all
sorts, most students leave school not only visually illiterate,
but believing in their "proven" visual incompetence, and their
lack of creative potential, as the "Survey of Art Experiences"
has shown us.
As in the England of the mid-nineteenth century, our defenders
of institutionalized education could say: "It is the very fact
of the system of instruction being so stereotyped that makes
it safe."
At that time, and as reported earlier in this paper, (pp. 28-30)
the practice of "High Art" was forbidden in England for fear
that "young men might be tempted to leave the intended object
to pursue that which is more accredited and honoured." The case
against art was wide open. Fear that creative people would dis-
rupt the existing order was widely acknowledged and exposed.
At least then, difference between "dangerous creative activity"
and "safe artistic activity" was made.
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Today, although the same fear exists, the case against art is
harder to detect as it is so well hidden under an array of
accepted "creative doings". Accepted creative doings of the
past, recuperated by institutions are used as a cover-up for
masking the same safe stereotyped system of education. Under this
travesty, art, aesthetics, and creation have lost their meaning
and their power, so entwined are they with educational repressive
conservatism.
The past open case against art is now not only unavowed, but
added to it is the fear of being against it. It is in this
situation of double jeopardy that art has become its own travesty.
Art education finds its travesty in fields like psychology and
sociology, thus losing its meaning and power in a self-defeating
way.
To summarize this situation:
Art is still today a frightening, competitive,
and demeaning activity for most elementary and
secondary school students.
The servile copying for skill acquisition of
the past has become a big business, like a
John Nagy "Learn to Draw" set, where frustrated
adults try to recover what was atrophied in
their school days.
The dabblings in "accepted art" in most liberal
arts colleges follow the same upper class social
-123-
ideals of the nineteenth century.
The "creative" variations on known themes of
most art schools have merely replaced the an-
tique plaster cast drawings of the academies.
We have also seen that the Bauhaus did bring back to art its
active learning and creating qualities, and did "bring back to
the people those creative talents who had (have) fled the artistic
working life."
In the second part of this inquiry, I will try to show that a
major problem facing art education today is its isolation from
"active" fields of learning, especially from the sciences. The
prevalent links with "reflective" fields (psychology, anthro-
pology, sociology, etc.) have pushed art into a passive role, when
art, by its nature, is primarily an active and powerful element
of change. We will see how this present "Art Education" emphasis
on products of art has deformed the original educational philosophy
of "Education through Art".
Drawing from the works of art majors at the Universitb du Qu6bec
a Montral, from education graduates at Lesley College, Cambridge,
I will demonstrate my attempts at reuniting art with science
through teaching. These attempts will not be on the level of a
one to one correspondance of activities, but rather on the level
of concepts common to both, and more so on their common ex-
perimental nature of perceiving, posing, and solving of problems.
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On the other hand, "Experience with a Course of Physics for
Visual Arts Majors", will show how two physics instructors from
the University of Kansas have effected a link with physics and art.
It is hoped that these demonstrations, reported in pictorial
evidence and words, will give substance to the elaboration of
principles from which artists will see the worth of scientific
principles to learning and to the understanding of visual thinking;
and scientists will see the worth of visual arts to learning and
understanding of scientific thinking.
It is also hoped that such concrete experiences will help eluci-
date the vague yearnings of artists and art educators for "Art
for Society", and those of scientists for "Science as a Human
Endeavor".
The problem of our generation is to bring the
intellectual and emotional, the social and the
technological components into balanced play; to
learn to see and feel them in relationship.
Moholy-Nagy
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CHAPTER II
TODAY FOR TODAY
If, for Gropius, the urgency of the time was to work toward the
collaboration of the artist with industry, today's urgency is of
another order, although similar: the re-unification of art and
science, in its broadest sense. So,
drawing from the philosophy of the Bauhaus: the con-
viction of the need of man to express his creativity,
and the need to accentuate his social responsibility;
drawing from the educational principles of its
masters to develop both analytical and synthetic
thinking;
drawing from their dynamic overture on what is new,
on what stirs the world;
drawing from history, which has shown us that when
powerful and meaningful activities are re-shaped to
fit, to comply with, institutionalized education
(as we have seen with the integration of the School
of Design with the Illinois Institute of Technology,
pp. 110-113) they slowly lose their original force
and finally shrivel up to near extinction;
I have tried to transpose and to adapt the Bauhaus' educational
principles within existing institutions, thus hoping to achieve
meaningful changes from within, in a form of "replacement".
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By "replacement" I mean that, instead of trying to re-shape meaning-
ful activities to fit the academic mold, it is possible, while
keeping within organized education, within prescribed content
of courses, to effect meaningful changes and therefore allow for
"inward growth of mind and spirit". In short, it is to use the
means of the prescribed system for an altogether different pur-
pose. It is to change the approach to teaching of a prescribed
content from one of facts for immediate use, to facts as means
for social change and personal growth.
As a practical example of this form of replacement, there follow
the works on soap bubbles from art majors at the Universitb du
Quebec in Montreal. As a counter example, "Experience with a
Course of Physics for Visual Arts Majors", University of Kansas,
will be presented.
Analysis of each group will attempt to elaborate on a practical
answer to our ever-surfacing question.: "Can the arts contribute
to education something more than refined accomplishments?"
As stated earlier in this paper, to ask if the arts "can contribute
to education something more than refined accomplishments" is, in
a sense, begging for a redefinition of arts in education, and
consequently asking if the arts so redefined could become an active
element of learning. Or, the question could be turned around and
seen as asking for a redefinition of education.
It is an attempt at such redefinitions which, if not always ex-
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plicit, will be implicit in the next sections. As an example,
we will compare the present "Art Education Movement" to the
initial "Education through Art" philosophy.
Finally, we will put forward our thesis on the re-unification
of art and science for the benefit of both fields, and as an
important means to overcome the modern social "alphabe'tisme"
in the arts and sciences.
Soap Bubbles
The richness of thinking, as demonstrated with the pendulum
activity (pp. 90-96) led me to a search for principles, for funda-
mentals from which a wide array of visual inquiry could spring
forth. The works of Seurat, Cezanne, and Calder, for instance,
show us that optics, geometry, and movement were the principles
from which sprang their visual investigations.
This inevitably led me to artistic-scientific concepts such as
space-time-light, symmetry, topology, structure, combinatorics,
etc., of all of which I had little or no scientific knowledge.
To overcome my scientific "lacuna", I chose a phenomencon - soap
bubbles. Soap bubbles encompass all visual concepts: form,
color, and structure. I also thought that soap bubbles could
serve as a model for other types of phenomena that are es-
pecially rich in learning and applications as the principle of
the pendulum proved to be.
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Research on form, structure, and applications, this time from a
sea shell, follows the work on soap bubbles.
I do not suppose that there is anyone in this
room who has not occasionally blown a common
soap bubble, and while admiring the perfection
of its form, and the marvellous brilliance
of its colours, wondered how it is that such
a magnificent object can be so easily produced.
I hope that none of you are as yet tired of
playing with bubbles, because, as I hope we
shall see during the week, there is more in a
common bubble than those who have only played
with them generally imagine. 5 5
So spoke Sir Charles Vernon Boys, scientist, inventor, professor,
and author, to a group of juveniles before setting up his experi-
ments.
tIM00i
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He wanted to tell them that when we want
. . . to find out anything that we do not
know, there are two ways of proceeding.
We may either ask somebody else who does
know, or read what the most learned men
have written about it . . . or we may 56
arrange an experiment, try for ourselves.
When I gave my art students the project on "Soap Bubbles", I
was unaware of Boys' book, as were they. To paraphrase Boys,
my reason for that theme was to show my students that there are
two methods of visual investigations. We may either see how others
have done it, and derive from their works variations on a known
theme; or we may start from the principle itself and investigate
for ourselves, find our own themes.
I could have asked my already visually sophisticated students
to "produce work" using circles or spheres. Knowledgeable as
they were with forms, colors, and techniques (painting, sculpture,
print-making, photography, etc.), they would have inevitably pro-
duced acceptable, even inventive visual configurations. But
it would have most probably stayed at the superficial level of
forms and colors for form and color's sake.
On the other hand, to start from a principle, or, in this case,
a phenomenon, that they first had to experiment with and study
in order to discover its basic principles and inherent qualities,
allowed for much more investigation as the following works will
show, together with extracts from their diaries.
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I spent the first week completely obsessed
with bubbles. I saw bubbles everywhere, while
walking, eating, bathing, washing dishes, etc.
I was then thinking of working with plexi-
glass because of the transparency of the
material, until I realized that these were
all abstract thoughts. So, I decided to
make my own bubbles.
Bubbles - Bubbles - Bubbles. Obsessed again.
I saw-them round, transparent, multi-color,
ephemeral, light, aerial, soft, volatile,
circular, spherical, fragile, impossible to
hold, disappearing when bursting.
I also searched for an equilibrium between
soap and water. Putting aside the idea of
plexiglass, I opted for a photographic mon-
tage as it seemed to be the only way I could
capture the ever-changing
0 0
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The bubbles, contained in a plastic bag with color added, or
photographed against a colored background, led this student to
over fifty such studies of forms and colors. For his presentation
to the class, he had selected "structural music" to enhance the
visual structural changes of the bubbles.
44jt 2f K:
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"Colors glide on the bubbles like drops of oil."'
This colored ink study is one of many reflections in a bubble
as seen and represented by this student.
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I wanted to translate it into photography.
I say translate, because I wanted to use
the structure as well as the colors for
composition.
I retained two main characteristics - trans-
parency and size variations.
Working in silkscreen, using four colors -
yellow, indigo, pink, and orange, I superimposed
the basic design in a rotation of k turn.
In the process of silkscreening, the hue
achieved by superimposition of colors vary
with their order (a blue on yellow and a
yellow on blue will give different results).
Therefore, I planned my work as follows:
A code for each letter: A - yellow
B - indigo
C - pink
D - orange
From this, twenty-four possibilities:
ABCD BACD
ABDC BADC
ACBD BCAD
ACDB BCDA
ADBC BDAC
ADCB BDCA
CABD DABC
CADB DACB
CBAD DBAC
CBDA DBCA
CDAB DCAB
CDBA DCBA
To obtain more transparency, 50% of trans-
parency base was added to each color.
This added transparency gives the effect of
lightness and aerial space of bubbles.
-I1M6-
I started by drawing circles and circles, which
had nothing to do with bubbles.
Finally, I filled my kitchen sink with bubbles.
I observed and sketched them.
I then realized that the internal structures
of the bubbles were very well defined.
I felt that to work with a theme in which
liquid plays an important role, I should also
use a sort of fluid. Ink and water colors
proved to be deceiving.
I finally chose batik.
Sketches for the proposed batik.
This student, already pursuing visual investigation of asphalt
cracking, enhanced his research by comparing the structure of a
cluster of bubbles to the configuration of cracks.
-1 ~&-
Some of its properties
Different forms and sizes
Group formation
Bubble in movement
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Transparent
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I - Reflective
Colorful
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Everyone played with bubbles. .
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As the bubbles expand, the reflected irnage follows the expanding
volume.
- 14 E-l-
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Volumes and architecture
have always interested me.
I started thinking how we
could live in a world of
transparencies, airiness.
The earth is spherical and
yet we live in cubical rec-
tiline houses.
-111 7-
A Floating Camper
Camping on water instead of camping grounds.
-A viei R r.
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This floating camper opens into living and
sunning quarters.
An actual model was built from plexiglass.
The arrangement of furniture was planned to
assure even floating, as tested in the studio
sink.
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Paraphrasing Boys again, art students found out that "there is
more in a common soap bubble than those who have only looked at
them generally imagine."
If Boys' investigation centered on the forces which mold them,
the art students centered on their visual qualities. They saw
them round, transparent, multi-color, ephemeral, light, aerial,
soft, volatile, circular, spherical, fragile, etc.
Thus, specific aspects of the same phenomena were perceived and
retained pursuant to one's interest; their investigations were
further pursued by means and symbols pertaining to each field of
interest. If Boys' analogy with the "over quarter-million of
beads that cover a spider web" 5 7 stemmed from his study of the
same forces which transform the spider's sticky liquid into
spheres, student analogies were derived from their studies of
the visual qualities of bubbles,- for example, the work of the
student who compared the structure of a cluster of bubbles to
the configuration of cracks, or the one who showed God trans-
forming bubbles into planets, bubbles becoming apples, or the
metaphorical bubble thinking, and tavern bubbling.
Now, perhaps to some (mot to say to most), visual analogies
may not appear to be as serious as Boys' ideas, and therefore,
may not warrant time "in relation to a balanced curriculum."
This brings us to the crux of the problem. As a matter of fact,
it is the problem - a composite and inter-related problem where
today's prevalent concept of education, largely based on, and
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valued upon vocation convenience, sees as "without teaching merit
any idea which doesn't serve the immediate need of the day."*
Therefore, "to the practical mind, the visual arts seem too far
removed from the expedient to warrant substantial attention."*
Related to this, and one of its consequences, is the non-implemen-
tation of the many theoretical arguments for the practice of the
visual arts in higher general education.
This is probably why the 1954 recommendation of the "Report of the
Committee for the Study of the Visual Arts at the Massachusetts
Institute of Technology" that "every student should have a mini-
mum experience of the visual arts" is hardly implemented. And
this, in spite of forceful arguments such as this:
. * . The thought patterns which accompany a
visual stimulus are different from those which
accompany words or sounds. Whereas a word is
essentially abstract (its meaning must be
learned) or a sound is emotional (its meaning
is only occasionally questioned by the in-
tellect), vision is concrete, abstract,
subject both to reason and emotion, and tends
to relate these qualities. Consequently,
the visual arts are neither an enlargement
of what is already satisfactorily taught nor
a substitute for it. They communicate a
different emphasis to conclusions reached by
other means. Not only do they become an
additional dimension in the learning process,
but they also tend to enhance perceptions by
contrasting the visual and verbal means of
communication. If the prime function of learning
is to give richer meaning to experience, it
seems obviously desirable to enlist the liittle-
used dimension in its behalf. Indeed, a *ital
area of experience remains undeveloped without it. 58
*Extracts from "The Report of the Committee for the Study of the
Visual Arts at the Massachusetts Institute of Technology".
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Perhaps such forceful arguments on the "Unique Quality of Vision"
have not yet found their practical counterparts, or maybe when
answers were given, they were not seen. The following report -
"Experience with a Course of Physics for Visual Arts Majors" is
such an example. Maybe they were not seen because the prevalent
acknowledge "softness" of the visual arts did not warrant "sub-
stantial attention".
Without falling too deeply into this "hard" and "soft" academic
controversy, it is nonetheless important that we should under-
stand it better as it is, in a sense, what is meant when we say
that the issue of art in a balanced curriculum "is not one of
possibility but of worth". Now wanting either to fall into the
usual academic, and apparently ineffective, trap of the one-way
case for "hard" art, we will reverse the process and see if we
cannot make a case for "soft" science as well as for "hard" art.
To accomplish this, we will use two examples - the first, a report
on "Experience with a Course of Physics for Visual Arts Majors",
and for the second, we will imagine a counter example to our
Soap Bubbles activity.
"Soft Science" - "Hard Art"
"Experience with a Course of Physics for Visual Arts Majors" is
a report on a one semester course (Physics-Applications to Art)
given by the Department of Physics and Astronomy, University of
Kansas.59 As mentioned by the instructors, Professors R.C. Bearse
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and D.W. McKay, in their introduction:
Art and design students are, in general,
visually oriented and sometimes have had
bad experiences with science study . . .
We felt strongly that physicists and artists
are closer than one might imagine in temper-
ament in that both pose and solve problems
and both work with their hands.
The topics were selected so as to be as
relevant as possible to the artist, and we
hoped to be able to get the student to apply
what he had learned in physics to his art.
The topics selected covered properties of matter, electricity and
magnetism, light and color, and mechanics; these in the form of
mini-courses.
At the end of each mini-course, examinations were given, which
"almost always consisted of a mixture of fill-in-the-blanks and
essay-type questions"; at the end of the semester, projects were
expected. This was felt by the instructors "to be the most revo-
lutionary and most attractive aspect of the course . . . this
was a chance for the students to take new, and to them, strange
principles and use them in their own work." Some of the projects
mentioned range from "sculptures from quite primitive and unimagina-
tive demonstrations of Hooke's law - various examples of mobiles,
stabiles, and other kinetic art forms - overlaid magnetic field
patterns of a variety of shapes and colors, to some intriguing
light boxes using flasher circuits and two-way mirrors."
But what is most interesting to this inquiry is the authors'
report on these projects:
Although a significant fraction of the students
felt these projects were exciting and very
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worthwhile, the complaints from the majority
were very loud. The point of contention was
that in grading these projects, we quite often
were unable to perceive the artistic intent of
the student and would grade the cut-and-dried
science fair type project higher than a very
clever and artistically valid interpretation
of some physical idea. Grading these projects
became a more and more frustrating and extremely
time-consuming problem, and we reluctantly
dropped them.
From this candid confession, should we assume that a "very clever
and artistically valid interpretation of some physical idea" is
less worthy than a not-so-clever, not-so-artistic "cut-and-dried
science fair project"? Or rather, should we assume that it has
become difficult to detect valid interpretations because they do
not necessarily fit the "hand-me-back-what-I-said" type of exam-
inations? Could it also be true that for students it is harder
to come up with valid interpretations than it is to come up with
memorized "correct" answers? Could we be facing a case of "soft"
science? A case of "hard" art? For further comparison, let us
try to make a case for "soft" art and "soft" science, using our
soap bubbles activity.
"Soft" Art, "Soft" Science
Let us imagine that Boys, instead of "asking Nature", instead of
"arranging a proper experiment", would have given a lecture on
"what the most learned men have written about it." Let us also
imagine that, instead of starting from the phenomenon itself,
art students would have been asked to explore its already ab-
stracted forms: circle and sphere. Knowledgeable as they are
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with pictorial and spatial organization, with color and form,
they would have inevitably produced 'original" works.
Let us further imagine the form of testing for both activities.
Certainly in scientific activity, questions would have been ex-
tracted from "what most learned men have written about it." In
artistic activity, student' "original" works would have followed
learned rules geared to the expected judgement. Don't they both,
then, make use of the same intellectual method, the same memorized
form of learning? Aren't both of these tests testing that same
memorized learning with the same "hand-back-what-I-said" judgement?
I now ask you: Isn't the use of one's scientific and artistic
thinking to memorize, or to follow pre-established rules, in
both cases, a softening of one's thinking? Moreover, is it Science?
Is it Art? Is it Education? Or is it the problem of Science
and Art tryipg to re-shape themselves to fit the mold of in-
stitutionalized education?
Professors Bearse and McKay, in their evaluation and conclusion
of their new and valiant approach to teaching physics to art
majors, are most enlightening upon the subject. They objectively
and so courageously relate the type of obstacles they had to face
throughout the project that I feel that any condensing or para-
phrasing will do them an injustice. Here, then, are their comments
in extenso.
The first time this course was offered, the
students were given the option of doing a
standard written homework assignment for a
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maximum credit of B or doing an independent
art project based on the previous week of
physics for a maximum credit of A. The ob-
ject was, of course, to encourage students
to get involved. This procedure was felt
by both instructor and student to be un-
satisfactory. Students had too little time
to work out their ideas and instructors
were swamped with grading.
We recognize that our approach is not the
optimum for reaching art students, but we
were, and still are, constrained by the un-
fortunate need to maintain credit-hour pro-
duction".
Each semester we have given a KU Curriculum
and Instruction Survey and the results have
been quite consistent with other classes
offered by the department. This is mildly
disappointing to us because we had hoped
that, by tailoring the course to student
interest, we might do better.
If we could have found a way to involve art
faculty more intensively in grading the pro-jects, the projects undoubtedly would have
been more successful. However, because of
the compartmental nature of the university,
we have been unable to accomplish this.
Nevertheless, they conclude:
This course has been a success. We have
developed a new student clientele and have
made many useful and interesting contacts
with faculty in the art department. We now
get invited to happenings and openings and
give lectures in regular art classes. It
is clear however, that this course could
be best offered if it was well integrated
with an art course where the students, under
artistic supervision by art instructors,
could be encouraged to apply what they are
learning in the class to their art work.bO
Professors Bearse and McKay in the concise description of their
experience, have so directly touched on fundamental problems
which prevent any profound changes in education, that I am in-
clined to take this conclusion as a parody.
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Is it a success when the constraints of the "unfortunate need to
maintain credit-hour production" did not allow the necessary time
for students to work out their ideas? More specific to this in-
quiry, is it a success when such worthwhile attempts at linking
science with art have faded away due to lack of involvement of the
art faculty? Is it a success when the intended active integration
of science and art has been reduced to passive invitations to hap-
penings and openings? Is it a success when teachers' enthusiasm
and dreams are lost in academic meanders? Or, is the course con-
sidered successful since it has been molded to university require-
ments? Aren't we back to the same molding principle exposed
earlier (p. 15) and decried by Bertrand Russell:
What is considered in education is hardly ever
the boy or the girl, the young man or young wo-
man, but always, in some form, the maintenance
of the existing order . . . Hardly anything is 61done to foster the inward growth of mind and spirit.
Could it be that this "inward growth of mind and spirit" is what
is meant by "soft education", and the "maintenance of the exist-
ing order" is the highly regarded "hard education"? If so, what
a profound disfiguration of Man, Education, and Society.
We have then, a hollistic problem where the soft Knowing Man,
Imagining Man, Transposing Man, tries to find his balance in the
hard educating world of the already known, the already imagined,
and the already transposed. This is the problem of the Great
Child, part of the Cosmos, the Great Child of the Garden of Eden
shrivelled up to a uni-knowledge little man, curled within the
smallest of surfaces for his uni-dimension: a bubble.
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And so he goes, multiplying his small self. From bubble to bubble,
joined, and yet isolated in its impermeability. Circular without
symmetry - multi-color without light - floating and anchored. A
cluster of bubbles anchored in the unifying wind of a product-
oriented society. A cluster of disciplines anchored in the uni-
fying wind of a Tool/MVan curriculum.
After this "envol", it might seem that we have departed from our
path in search of a practical answer to our ever-present problem:
the worth of art in education. Could it be that only now are we
discovering the right path?
If, as stated earlier, asking if the arts "can contribute to
education something more than refined accomplishments" was, in a
sense, asking for a re-definition of art per se, or, turning it
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around, asking for a redefinition of education; and if, as I
have come to understand it, art will find its redefinition when
it recovers its experimental nature; and if, as part of education,
I see art linking with other experimental fields such as the
sciences, then, one has also to see the nature of science, of art
in education, and of education in general, before attempting links.
I could now continue to cite in a dialectic form many profound
treatises of educators, scientists, artists, sociologists, psy-
chologists, and psychdatrists, on the need to effect profound
changes in education, on the need for humanistic values in sci-
ence, on the need for creative solutions to problems of our
ailing society, on the need for modern Man to express his crea-
tive potential - all to give support to my cause. But these re-
flective and prospective thoughts, I feel, would not today, any
more than they have yesterday, give the means to recognize "very
clever and artistically valid interpretations" and therefore
change the prevalent "hand-me-back-what-I-said" teaching prac-
tices any more than it would yield the means to bring back to the
arts their experimental nature and change the prevalent neo-
conformism of most art institutions.
What is the use of theory if not validated by practice? What is
the use of diagnosis if not followed by prescription? What is
the use of citing again the 1954 M.I.T. report's forceful ar-
guments on the value of visual education when its prescriptive
recommendations have not yet been implemented?
Consequently, I will try to bring to view practical visual argu-
ments. They will be of two orders, the first of which is the
specificity of the visual arts. Using our soap bubbles activity
again, we will this time explain and try to grasp the vision, the
thinking which underlay students' works. "Study on a Sea Shell"
should bring with it further visual evidence.
Finally, I will try to show that, besides training of vision, the
visual arts, because of their non-syntactical nature, afford a
form of play which allows speculative excursions into one's noted
knowledge, into one's world of facts. To this end, I will use
the reflections of education graduates following a play on trans-
formation, then conclude with a personal experience with the
building of a suspension bridge with M.I.T. engineering students.
Soap Bubbles Again
First of all, and of the most fundamental nature, is the "optic
way" which was the onset, the trigger, for both artistic and
scientific studies. It brought artists to transformation, to re-
formation of external and internal qualities of bubbles. It led
Boys to the elasticity of the skin of liquid which, as it tries
to get "as small as it can, must take the form which has the
smallest surface for its content, and that form is a sphere."
This "optic way" is not merely the use of one's optic sense, a
mere look, but a VISION which goes beyond appearances. It is
probably this VISION to which Boys refers when he says:
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An experiment is a question which we ask
of Nature, who is always ready to give a
correct answer, provided we ask properly,
that is, provided we arrange a proper ex-
periment.62
It is this VISION which caused the student to realize that "working
with plexiglass because of its transparency was abstract thought",
prompting him to set up his own experience and opt for a photo-
graphic montage as it seemed to be the only way he could capture
the ever-changing bubble. And didn't this VISION induce another
student to start drawing circles and circles "which had nothing
to do with bubbles", who then filled the kitchen sink and "realized
that the internal structures were very well defined"?
It is also from this VISION that visual analogies sprang forth,
as well as from it that the floating camper was thought of.
It is Paul Klee's "Thinking Eye":
Our work is given form in order that it may
function, in order that it may be a functioning
organism. To achieve the same as in nature,
though only in parallel. Not to compete with
nature but to produce something that says:
it is as in nature. This means of course that
those who work receptively have little to
learn from us.
. . . Are we merely noting things seen in
order to remember them or are we also trying
to reveal what is not visible? Once we know
and feel this distinction, we have come to
the fundamental point of artistic creation.6 3
We could add any form of creation and invention - for example,
the following work on a sea shell.
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The Non-Syntactical Nature of Visual Arts and its Educational Worth
Besides the specific role of the practice of visual arts for
training vision, there is another important aspect, also specific
to the visual arts - its creative flexibility due to its non-
syntactical nature. Although all kinds of artistic manifestations
have familial resemblances, there are fundamental differences
which affect their learning and understanding. Comparison with
other arts will be for the sole purpose of establishing the par-
ticular flexibility of the practice of visual arts, and therefore
prove their specific educational worth.
If in music, for instance, the training of interpreters follows
along with the training of composers, then literary and visual
arts are only concerned with the training of creators. There is,
moreover, a profound, and for our purpose, a most important diff-
erence, in that music and literature are both syntactical
while the visual arts are not. The intelligibility of the making
as well as the listening and reading of music and literature de-
pends heavily upon knowing the rules of their specific language.
Visual arts, on the other hand, have no formal language, no spe-
cific, no universal laws for their creation, no rigid established
dogmas for their learning. Although statements like patterns,
rhythm, and movement are suggested, their syntax, their form
are mainly inferred by the observer, and not referred to as
established rules which have been either used or transgressed.
In other words, the visual arts have no such foundation as the
formal language of music, or the symbollic convention of words.
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Each artist creates the conventions of his language. It is the
artist's own language which defines the manifestations, as well
as it is the manifestations which define the artist:'s unique
language. For example, on can ponder upon the kind of formal
training in form and color that could have led a Duchamp to
exhibit a urinal.
This is not to say that creation in the visual arts is radically
different from other forms of creation. On the contrary, any type
of creation - artistic or scientific - is similar in the sense
that it is always an individual manifestation of personal forms
and norms. Its sources are in the culture of the present. Its
basis is actually projected towards a future, a becoming. Only
historical time formalizes and normalizes what was originally in-
dividual and personal.
The basic difference we want to establish here is that the visual
arts being free of formal language, free of pre-established rules,
offer, among the arts, the most flexible means of expression.
Contrary to music and literature where a formal language must be
learned if one wants to improve one's performance, the visual
arts, being non-syntactical, allow for the development of a per-
sonal language as well as it is this initial language which is
continuously being enlarged and refined by the artist.
This freedom in the making of art, the creative play of having to
form, re-form, transform one's ideas and language, is readily
recognized by children who choose any aspect of art willingly, and
-1 ?1-
without constraint, as their major and most lasting means of
expression. If music, dance, and drama are used by children for
their initial creative manifestations, they tend to soon disappear
as such. For example, with drama, where the re-enacting of lived
and learned situations (family, school, doctor, Indian, etc.)
stops at a given age, children will continue to use visual means,
building upon them in developing their conception (visual imagery),
means of actualization (schema) in a form of auto-didactic learning.
This flexibility is also remembered by adults who, in spite of
obstacles which have too often interfered with their earlier
normal visual growth, still enlist in art classes with the hope
of retrieving their original "talent" (see "Child Art", pp. 36-63).
This global freedom in the form that one can give, in the material
that one can use to translate one's thinking, is probably one of
the most educational aspects of the practice of visual arts. So,
besides the training of vision per se, besides giving means to
express vision together with refining visual perception, the
visual arts, in their flexibility, offer a form of play which is
of powerful educational worth.
These simple and free plays can take on many forms, such as the
mere displacement of usual objects from their conventional con-
figurations into new arrangements - different usage (Picasso's
bicycle handle-bar turned into a bull's head) - or transformation
of a given form, to name but a few. Although this aspect of play
is rarely mentioned as such in the field of art education, it is
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interesting to note that these types of visual play are becoming
popular means for the training of problem-solving thinking, es-
pecially in the field of engineering.
Robert H. McKim, in Experiences in Visual Thinking64 and James L.
Adams in Conceptual Blockbusting65 report on the use of such play
as one of their techniques in the Department of Engineering, Stan-
ford University, for teaching creativity. Or, as Adams puts it,
"to improve one's idea-having and problem-solving capability."66
On this subject, we will report on a play on "transformation".
The reflections of two graduate Education students - one a dance
therapy teacher, the other an English literature major - should
give substance to the educational worth of this aspect of visual play.
Transformation
Using construction paper, students were shown how to make a
definite pattern of structural folds,
inside folds
outside folds -1 C-T
From this, they were asked to form as many different figures as
possible, while keeping within the constraints of the folds.
I felt that these explorations, within well-defined structures,
could be a powerful thinking activity in two ways: first, the
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exploration of many possibilities within the same object;
secondly, the posing and solving of new problems within already
defined structures. It was hoped on the one hand, that this
form of free play through manipulation of a given object would
free the mind to leave a given path, and, on the other hand, allow
it to see that the usual, the common, the accepted, could be trans-
formed and adapted to suit specific situations.
Following are a few examples of students' work, together with ex-
tracts from their diaries.
M
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Students' Reflections
Dance Therapy Teacher We worked with the idea of
transforming one flat piece of paper into
three-dimensional shapes. After, when I
went home, I began searching for the forms
inherent in all things. Tables, refrigerators,
buildings, lamps, human bodies, etc. I be-
gan undressing them in a sense, taking them
down to their lowest common denominator.
This thinking directly applies to my present
work in dance as well.
I am more confident in my attempt to see the
form in people's movements: a patient of
mine at the nursing home, whose movements are
"boxy" and remaining in one flat plane.
When she walks, she tips the box
from side to side, or moves it
forward in a sagittal plane, but
cannot integrate the two together.
When I describe her as "boxy",
I mean that her torso area is locked,
and all her appendages seem to be
attached to the box, rather than
connected and flowing with it and
from it.
Another patient I work with strikes me as
an empty sphere. She is a large mass, but
the mass has no weight. It's as if she's a
bubble, floating through space without being
able to ground herself. When I work with
her, I want to stuff her with "control", and
she too seems to want to stuff herself with
food as well as objects she finds along the
way. I find all kinds of things stuffed in
her shirt, sleeves, etc.
My work in dance therapy demands that I look
at the form of each patient, then determining
what movements might help "transfdrm" or at
least extend the range of that form. So, in
the case of the woman with boxy movements, I
would try to encourage movements that call
for strength, heavy stomping, control.
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Anyway, the reason I'm describing this work
here, is because my work with the relation-
ships of forms in class helped me to see forms
in nature around me. And so, I feel enriched
and more perceptive when I come upon something
new. I look at its construction; the parts
that make the whole, so that I know its
inner as well as outer form.
This thinking with the visual arts is what I
try to attempt through movement sessions
with mental patients. By working with move-
ments unfamiliar to them, I hope to help them
organize their bodies in space, which will
in turn help them organize their emotional
and mental processes. It's obvious to me
when movements-intentions are clear or hazy,
just as in visual art, when the forms are
only attached and one-dimensional.
I like to see my work as an emerging ability
to imagine relationships, and now that I am
seeing representations of that ability
visually, it's easier for me to understand
when and why I am not making relationships.
I also understand my own thinking processes
much better. And most important, I think, I
have a better system for looking and thinking.
This course has provided a general overview
of a vast network of patterns. By approaching
it through art, I feel I have gained a more
aesthetic view and rsspect for the world of
mathematics and science and have promised my-
self to continue this integrated approach of
seeing, formulating ideas, and thinking.
English Literature Major I now realize and value the
many different forms that writing takes, both
for me and for others. I don't know why I
couldn't see this before. Yeats as well as
Shakespeare, as well as Frost, but somehow
showing a group of children the writings of
many different poets, so that one could see
that a given subject could take many different
forms, the impression got made on me. (sic)
My view of writing mistakenly had been that
there was one way to do it. I don't know
how I could have lived with this feeling for
so long, but now I realize that that was a
wrong feeling for me. I really feel differently
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now - that I had nothing special to communi-
cate - that I was just trying to say it as it
had been said before.
Another thing that has happened to me in regard
to writing. I don't see a relation to my art
work with this, although maybe there is. I
now know that I can't write anything I don't
feel. Sometimes in the past I tried to force
myself to take a position that I didn't feel
completely convinced of. I now realize that
this is impossible to write from anything but
conviction.
A contrary to this may be that I now am able
to better articulate and live with ambiguities
whereas in the past I needed to see things
more as all white or all black. I can now
live with something having certain similari-
ties of pattern but not having to totally fit
into that pattern or not fit into the pattern
at all.
"There are new things under the sun" - a
person can be innovative and creative. And
a new metaphor for the old provides a new
insight - a new feeling.
We could add that there is more in anything and everything for
those with VISION than for those who look at things with the re-
flective eye of the already-seen. Before delving further into
this, however, let us take another example, this time from the
field of engineering.
Building of a Suspension Bridge
For the independent activity "Structure, Design and Experience",
given by the Department of 'Engineering at M..T., T joined three
Engineering students in the building of a suspension structure
to be 12 feet long, 1 foot wide, and strong enough to allow for
an average-weight adult to walk across.
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The material was restricted to:
-Corrugated sheet cardboard, 12' x 5'
-50 feet of wood, 1" x 4"
-100 feet of #6 rope
-Elmer's glue, acetate tape, nails, wire hangers
My fellow Engineering students kindly explained to me that the
wood would be used to build the frame for the grid - that there
was one pattern for the grid: gussets.
This could be well built as corrugated cardboard could easily be
rolled for the tubing, etc. But there was one difficulty: how
were they to make the necessary rivets to fasten the tubing on
the gussets? At this point they turned to me for help. Sure,
I could make rivets by using tubing, flattening both ends,
strengthening and fastening them with glue. But I also raised
the question of the difference between steel and cardboard,
suggesting that there might be other ways to be found to build as
strong a grid while using the qualities of corrugated cardboard.
I was then given a long explanation on the structural strength
of gussets, and was told that if I could help them by making
rivets, I would then see that it was the best way to solve our
problem. So, the planning went on for the construction.
The final plan was proposed to the professor. "Remember", he
said, "you are going to be working with cardboard." I spon-
taneously replied, "I thought so." Continuing, he told me,
"You have ideas, don't let the engineers disturb you, start on
one end of the bridge, they will start on the other end - this
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activity is for experimentation."
So, I started with a unit comroosed of six regular triangular
prisms joined like this to be told by the instructor
that the more joints there are, the weaker the construction.
I then reduced the joints to
then to
7
At this point, the instructor challenged me to do the same, but
in a continuous line. After many attempts, I came up with
and finally
Each of these patterns was built and composed more than half of
the intended grid. At the other end, my colleagues had switched
from gussets to egg-crate patterns.
Suspended with cables, the bridge was strong enough to support
many people.
Like the Literature major who thought that there was only one
right form of writing, Engineering students knew the right way
to build a grid: gussets. Their only problem was transforming
steel gussets into cardboard. In other words, they were thinking
of steel while working with cardboard. They could not adapt their
knowledge to a new situation. When reminded of this, they again
reverted to past knowledge - egg-crate patterns. They did not
know how to experiment with the material at hand, how to adapt
their knowledge of structure to the material given for the intended
function and purpose.
This is only one particular case which characterizes the general
situation of our educational system - the teaching of facts as a
mechanical performance. This raises a questions which is of
paramount importance: How can facts be taught while keeping the
mind free to question that which is taught?
This attitude towards a form of play which allows speculative
excursions into one's world of facts is seldom developed together
with the teaching of facts. So, one tries through independent
"creative" activities, such as the building of the suspension
bridge, to fill in this void.
And yet, we know it is not sufficient. Or, as the previous example
has shown us, it is nearly impossible for students to suddenly
develop a creative attitude to facts and problems for which they
have already worked out the "right" solution.
To summarize this then, there is on the one hand, the instructor's
attitude in "regular" teaching - the instructor's belief in creative
activities for student exploration of learned facts; while on the
other hand, there is the students' training in the learning of
facts, a training which is hardly conducive to the expected open
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attitude in creative activities.
Today, in our ever growing body of knowledge, and need for broader
specialists, maybe it is becoming more and more difficult within
the teaching of a specific course to allow for the time required
for new investigations. Or maybe it is our own attitude towards
knowledge and research which should be changed.
It is probably this general situation which prompted Edwin H. Land
to say:
The thing that we cannot realize in uni-
versity life is the extent to which our
natural concern with the past in what we 67
teach has tied us to the past in how we teach.
Could it be that the visual arts, not being cumulative in their
manifestations, not having to necessarily follow past knowledge;
could it be that they can bridge the gap between the past and
the present? Could it be that the creative flexibility of their
practice, due to their non-syntactical nature, offers a form of
play which allows excursions into one's world of facts? Could
it be that the on-going dual creative processes of doing and eval-
uating, which refine our thinking and doing, and from which one
infers aesthetic qualities; could it be that it is when such
qualities are achieved, that real learning takes place?
Aesthetics must be understood here not as criteria of beauty, but
rather as a way of knowing, process rather than product, thus
suggesting the activity of a human person.
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I am conscious of the difficulty of explaining the aesthetic,
this aura of quality, this "better" which singles out a work from
which one infers a creative process. And yet, it is only these
"better" elements which constitute the creative process. It is
only within these "better" elements that the educational worth of
the practice of the visual arts is to be found. Consequently,
it is important that we should try to make them as explicit as
possible if only to render their implicity a lesser act of faith,
especially to the many for whom art has been a more repressive
than creative activity.
Going back to the previously described activity on transformation,
it is indeed far from being obvious, and indeed difficult to in-
fer just by looking at students' works, that a much deeper thinking
activity has taken place. If it is easy to observe the structure,
notice the different forms achieved by the transformation of the
structure, then it is difficult to go beyond these explicit facts
and imply thereof a broader thinking process. Only by referring
to students' reflections can we now infer that such a process
has taken place. On the other hand, by referring to engineering
students' activities, it is rather easy to infer their lack. of
creative thinking.
It is easier to recognize "misfits" than to single out "fits". We
know that from daily practice. It is easier to ask for a chair
as a replacement for a stool than to formulate the replacement of
a chair for a better one.
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Throughout this paper, a form of explicit "betterness" has been
formulated by the comparison of what I would call "art education
fits and misfits"; personal perceptive drawings were compared to
impersonal cliche' drawings; pendulum activity to the making of
mobiles A la Calder. Wanting now to be more positively explicit,
we will use the activity on transformation where students' works,
being more art plays than art products per se, aesthetic thinking
might be better circumscribed as viewers' qualitative judgements
bear more on process than on products.
We have already seen, in the description, that the open nature of
the activity itself, together with the flexibility of the material,
offered a form of play from which students could explore the many
facets of the same basic structure. Now, I would like to talk
about what went on afterwards.
First of all, when put together, everyone's works showed an even
greater array of possibilities. in the discussion which followed,
many more possibilities were put forth: other basic forms,
folds, patterns, combinations, etc. All this took place in an
open free flow of thoughts for the sheer pleasure of thinking.
Now, to our specific point: students' value judgements. The
most original, clever ones were singled out, appreciated and dis-
cussed, not on a competitive basis, but on an empathetic basis
where each one enjoyed the thinking of the others.
This after-the-work-thinking cannot be overlooked as it is part
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of the on-going aesthetic process. But, and this is the point
to be stressed here, for this after-the-work-thinking to take
place, the work must have something more than the mere reproduction
of the already-seen, of the already-done; it must have something
more, a "better" from which such thinking can spring forth.
This "better", this "more", students first experienced through
the many explorations which led to refinement of their initial
manipulation; they could, after this, not only infer such a pro-
cess to their colleagues, but, having by that same process enlarged
and refined their knowledge of forms, they could perform the same
outside the classroom.
To explore is one thing. To think about what one does, to re-
fine what one does, is the aesthetic experience where real
learning takes place.
Only such an aesthetic experience could have made students per-
ceptive enough to apply the same form of thinking to their fa-
miliar environment: "After I went home, I began searching for
the forms inherent in all things. Tables, refrigerators, buildings,
lamps, human bodies, etc. I began undressing them, in a sense,
taking them to the lowest common denominator."
Only an aesthetic experience could have induced students to trans-
pose their thinking in their professional work. From the dance
therapy teacher: "My work in dance therapy demands that I look at
the form of each patient, then determine what movements might help
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'transform' or at least extend the range of that form." Or the
literature major: "I now realize the many different forms that
writing takes, both for me and the others. T don't know why I
couldn't see this before."
This brings us back to our ever-surfacing question: "Can the arts
obring to education something more than refined accomplishments?"
If by "refined accomplishments" one means mere embellishments, or,
as it is too often understood, a show of "talent", then art is
of no worth in education. This latter point was exposed in the
section "On Drawing", where hachures in B. A.'s drawings were used
not as a means to express quality of form, but rather indiscrimin-
ately put on as embellishing shadows; or where X's impersonal
cliche drawings were not means to enhance his visual perception,
but only another occasion to display his learned "talent". , Mind
you, if in art such situations "saute aux yeux", it nonethless
happens in other domains, but is harder to detect.
On the other hand, if by "refined accomplishments" one means
enhancement of perception as we have seen with Steve's drawing of
a tree (p.83), or refinement of thinking through aesthetic ex-
perience as we have just seen with the play on transformation,
then we could reformulate the question in the form of an answer -
the arts, by enhancing perception and refining thinking, trans-
form learning into accomplishments.
It is with this answer that we will sum up the first two parts of
this inquiry. We will retrieve from this composite mixture of
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history, art, art education, and teaching experiences which con-
stitute this inquiry up to this point, specific points which will
show that Dewey's initial philosophy of Art as Experience and
Read's Education through Art, have been deformed by the current
art education emphasis on products of art. We will show how this
subtle switch of emphasis shares a great deal of responsibility
for adult artistic illiteracy as well as for the present void of
art in general higher education.
Finally, we will put forward our thesis: the reunification of
art and science; for art to regain its active educational force,
for science to regain its experimental educational force. Art
and Science, seen as allies, could form the inseparable means for
the education of the Individual-Social-Modern-Man.
Art Education - Education through Art
Children's art - drawing - paintings - sculptures - have been
studied by psychologists for over one hundred years. These
studies have led to a developmental theory where norms and
criteria for intellectual, social, and emotional growth are es-
tablished from the sequential evolution of children's schemas.
All this constitutes a body of knowledge: Child Art (pp. 36-63).
Children's schemas are used by some for psychological measurements,
and by others as a means to enter the child's private world for
interpretation of his thoughts.
This subtle switch of emphasis from art-for-artistic-growth to
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art-as-means-for-intellectual-growth, has effected a shift on
the role of art in education from that of artistic experience to
that of art as products for intellectual, emotional, and social
testing. This situation has led to the misuse of the practice
of art in education, to the teaching of obstacles to artistic
growth as outlined previously on pages 52-62 , and consequently
it shares a great part of the responsibility for adult artistic
illiteracy as shown in the Survey of Art Experiences (pp. 117-121).
Furthermore, this emphasis on psychological purpose has, by its
nature, confined research mostly within the realm of child art,
save for a few excursions into early adolescence, thus neglecting
adult art education, except again for psychological diagnosis of
mentally disturbed adults.
If initial reasons for such a narrow field of investigation can
be found in the historical links of art education with child
art studies, today its continuity finds support in the type of
inquiry which is recognized as "research" in academic fields.
Wlithout entering into this controversial issue, it is nonetheless
important that we see how "research" has affected and still affects
the role of art in education, especially higher general education.
If children's schemas, because of similarities in their evolution,
and if children's works, because of their general descriptive and
episodical content, can provide a rather sound basis for compara-
tive studies, the same "safe" schematic and expressive norms
cannot be the basis for studies of adolescent art works. Not only
at that time do schemas differ with each student, but the need for
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visual expression switches from its previously recognizable de-
scriptive and episodical nature to a higher and more elusive order
of conceptualization - that of creation.
The individualistic nature of creation has never been doubted by
art historians and critics who do not set up research situations
of "controlled art works" and "experimental art works" to arrive
at their conclusions. Each work, each period is studied for
itself as is. Comparisons of styles are made merely for situating
Man's history through his art, and not for showing a better way
of doing.
Has this type of situation imposed by "research" precluded the
elusive, individualistic nature of adult art because it cannot
provide the same safe comparative norms which can be found in
children's procreative art? Is this situation also responsible
for the shifting of art from an active educational agent to the
present normalized passive making of art? Is this passive making
of art with its demands for finished, acceptable "researched"
products responsible for the presently diminishing interest in
art for most youngsters, and for the prevalent belief that art
is "talent" rather than experience?
Prior to academic research on the role of art in education, it is
interesting to note that the titles themselves of the works of
the two major advocates for art in education, Dewey and Read, imply
the active experimental nature of art. In 1934, Dewey published
his Art as Experience68, followed in 1943 by Read's Education
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through Art 9. But . . . in 1976, Elliot Eisner gathered writings
from eminent American art educators under the title: The Arts,
Human Development, and Education.?O Two articles should retain
our attention. The first is "Bridging the Gap between the Arts
and Education", by Junius Eddy, who describes himself as being
"neither an artist nor an educator, but one of those mysterious
creatures - a foundation man." He says that the present dichotomy
of art and education in the world of education also prevails in
the world of foundations.
When I went to the Ford Foundation in 1969, I
thought that it might be possible in such a
non-public institution to do something about
the situation. I soon discovered, however,
that the Ford Division of Humanities and the
Arts was responsible for "the Arts", while the
Division of Education and Research was re-
sponsible for "Education". With a few
notable exceptions - projects that some of
us managed to work out jointly during the
years I was there, and several others since
that time - it is only with extreme diffi-
culty that one group enters the other's do-
main or attempts to tackle together an issue
that involves both fields.71
The second article, "The Unseeing Eye", by the prominent art edu-
cator Vincent Lanier, explains the present passive role of art
in education.
Despite the ingenious conceptual acrobatics
of our theorists, classroom art teachers, with
only infrequent exceptions, promote a curri-
culum whose end subordinates all else in favor
of creation of individual studio art products.
Those who publish in the art education
journals have written exhaustively of all
kinds of values purportedly inherent in art
activities inside and outside of the class-
room. They include the development of
creativity in art and, by transfer, general
creativity, the growth of visual literacy,
therapy for emotional problems, the promotion
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of supraverbal communications skills, the
development of aesthetic information, and,
ultimately, aesthetic criteria. Some of these
concepts of value involving redirection of
goals and curriculum in teaching art have in-
tellectual merit; others are inadequately con-
ceived, to say the least. Not one of them,
however, appears to have influenced in any
significant measure the day-to-day activities
in the classroom. It is as if the theoreticians
in the field, or those who write at least, in-
habit some sort of shadow world imperviousl
separate from the real world of the school. 2
He continues, saying that a "moral vacuum in art education exists
as it exists in most of the educational establishments", that
reasons for this might be "disinterest in social issues" or "a
lofty neutrality towards forces in the social arena conditioned
by traditional academic and scientific attitudes".
Could it be that the isolation of art from science, and of science
from art is one of the major causes for this present moral social
vacuum? As Dewey so rightly said:
When artistic objects are separated from
both conditions of origin and operation in
experience, a wall is built around them that
renders almost opaque their general significance,
with which esthetic theory deals. Art is
remitted to a separate realm, where it is
cut off from that association with the ma-
terials and aims of every other form of human
effort, undergoing, and achievement. A pri-
mary task is thus imposed upon one who under-
takes to write upon the philosophy of the fine
arts. This task is to restore continuity
between the refined and intensified forms of
experience that are works of art and the
everyday events, doings, and sufferings that
are univers ly recognized to constitute
experience.
Paraphrasing Dewey, it is the task of educators to restore con-
tinuity between the two forces which govern our society - art and
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science - to understand and connect their doings with every-
day living. Most people are kept ignorant of art and science,
but are forced to submit to, and accept them like religion. This
destructive new "alphabe'tisme" is yet to be fully recognized by
the forces behind our democratic education.
In the second part of this inquiry, "Today for Today", I have
tried to show that art and science can only benefit from each
other. Interaction of their intrinsic qualities can help in
their understanding; sharing of common goals can help the useful
sciences in their search for moral accomplishments - and help the
moral arts in their search for usefulness. Art and science so
understood should be the basis for the education of the Individual-
Social-Modern-Man.
Although the experiences presented are limited in scope and time,
which is the fate of any new endeavor, and, conscious also that
I have only grazed the surface of the problems of education, art,
and art education, I nonetheless hope that I have been able to
show my "non-scientist" and "non-artist" colleagues that we are
not that alien from one another, that we probably know more about
one another's field than we think we know; and that our collabora-
tion is not only feasible, but imperative and urgent if we want to
overcome the ever-growing social "analphabstisme" in the arts and
sciences.
I will close this chapter with the thoughts and hopes of an
artist, Robert Preusser, d- with those of a physicist, Philip
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Morrison, both engaged in the education of scientists at the
Massachusetts Institute of Technology.
Professor Preusser, in Science, Engineering and Creativity in Art
states that "certain conditions and attitudes must change if
scientific technology is to serve more as MUSE than HANDMAIDEN
of Art."
To the growing number of scientists, en-
gineers, and artists (who feel as I do:
that advancing technology holds as much promise
for enriching our visual environment as it
does for satisfying our physical needs) a
soul-searching reappraisal of our crucial.
role is imperative.
Only by inter-disciplinary understanding
and creative action, can we hope to thwart
the de-humanization of man's visual and
physical worlds - which threaten us from
the opposite side of the technological
coin.
We must regain sight of the fact that art
and science seek the same principles of unity
and organization. That they do so in different
ways and for different purposes is of less
importance that they are motivated by
the same seen and unseen orders.74
On the cover of his visually inviting typewritten, handwritten,
and rubber-stamped magazine-type book, Small Science,75 which
reports on a seminar to consider the desirability and feasi-
bility of community science programs, its chairman, Professor
Morrison has written as follows.
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CHAPTER III
TRANS-TODAY
In the "today", in every "today"?, various
generations co-exist and the relations which
are established between them, according to
the different conditions of their ages, repre-
sent the dynamic system of attractions and
repulsions, of agreement and controversy
which at any given moment makes up the reality
of historic life.76
This is how, in 1959, Josg Ortega y Gasset saw "Man and Crisis".
Came the Sixties. Generations parted to such an extent that deep
antagonism replaced the former dynamism of attraction and repulsion,
of agreement and controversy. Two generations - two cultures,
apart from one another, made up the dynamic Sixties. In the
present lull of the Seventies, the Eighties are in the process
of taking shape.
Will they, like the Sixties, take by surprise the world of edu-
cation, this world historically blind and secure in the "Yesterday",
in every "yesterday"? Or, will education move towards a new
vision, towards what Russell L. Ackoff calls the "Resurrection"?
I believe we are leaving one cultural and
technological age and entering another; that
we are in the early stages of a change in our
conception of the world, a change in our way
of thinking about it, and a change in the
technology with which we try to make it serve
our purposes. These changes, I believe, are
as fundamental and pervasive as were those
associated with the Renaissance, the Age of
the Machine that it introduced, and the In-
dustrial Revolution that was its principal
product. The socio-technical revolution we
have entered may well come to be known as
the "Resurrection".77
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Has the world of education understood the "vision of reality",
the quality of "Quality" which made Pirsig's Zen and the Art of
Motorcycle Maintenance a best seller among the "hip" as well as
the "square"?
What we have here is a conflict of vision of
reality. The world as you see it right here,
right now, is reality, regardless of what the
scientists say it might be. That's the way
John sees it. But the world as revealed by
its scientific discoveries is also reality,
regardless of how it may appear, and people
in John's dimension are going to have to do
more than just ignore it if they wan to
hand on to their vision of reality.
Quality, the cleavage term between hip and
square, seemed to be it. Both worlds used
the term. Both knew what it was. It was
just that the romantic left it alone and
appreciated it for what it was and the
classical tried to turn it into a set of
intellectual building blocks for other
purposes. . . I think that the referant of
a term that can split a world into hip and
square, classic and romantic, technological
and humanistic, is an entity that can unite
a world already split along these lines into
one. A real understanding of Quality doesn't
just serve the System, or even beat it or
escape it. A real understanding of Quality
captures the System, tames it, and puts it
to work for one's own personal use, while
leaving one completely free to fulfill his
inner destiny.7
It is in this period of change within continuity, in the moving
stability of the Seventies that I situate myself, my social and
educational role. It is in today's dynamic climate of attractions
and repulsions, of hip art and square science, that I situate
this inquiry. I like to see it as a setting up for exchanges
with colleagues of my discipline, of other disciplines. It is
my hope that, particularly colleagues of my discipline who, re-
gardless of how art reality may appear, will realize that we have
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to do more than just hang onto our romantic views of ouality if
we want to reach our vision of Quality, of Reality.
Our romantic views have made us look at any expansion of our
"territory" as intrusions, as threats to our "uniqueness". They
have created a fear which keeps us isolated among ourselves, and,
as educators, has kept us within the restricted world of childhood.
Our romantic views and fears have kept us away from another social
and educational force: the sciences.
Secure within Child Art, within the known child, we are dumb with
ignorance in the face of this large majority of adults who seek
understanding of their creative needs. And yet, could it be that,
were we to look at this unknown adult, we might, in doing so,
enlarge our knowledge of the known child?
Could it be that the "creations" of adults could give us, by
evolutive comparison, insights into the obscure development of
creativity which starts with children's "pro-creations", as well
as give us new elements for looking at creativity in general?
A provacative thought. A provacative area of research. But, as
Henri Laborit states:
Si nous considerons un spe'cialiste comme un
ensemble, la creation viendra le plus souvent
non de l'6tablissement de nouvelles relations
entre les 616ments de cet enesemble mais de
la reunion ou de l'intersection de cet ensemble
avec un autre ensemble disciplinaire. les
modeles conceptuels nouveaux ainsi crees per-
mettront la recherche et la decouverte de
nouveaux 616ments et de nouvelles structures
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qui viendront enrichir la conn issance et
rendre plus efficace l'action. 0
It is within the reunification of art and science that new
structures will be found to enrich our knowledge of Man - that
new conceptual models will be developed for the education of the
Imagining Man in view of his resurrection.
C. C. Simpson, the great paleontologist, once said, "As organic
evolution has come about by mutations, by the sa-,e token our
ultimate evolution will come about by a large mutation of thinking."
This is a conclusion which is in itself a beginning.
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